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What  in  the  World ! 

Strange  things  happen  these  days.  Inquiring 
as  to  the  volume  of  business  being  done  by 
one  group  of  manufacturers,  ordinarily  eager 
for  publicity,  we  were  told:  "Sorry,  but  we 
have  decided  to  release  no  more  bullish  news 
until  the  labor  situation  quiets  down."  Per¬ 
haps  the  suppressed  facts  were  bullish,  who 
knows?  One  may  always  ponder  upon  the 
virtues  of  consistency,  in  any  event. 

• 

"Who’s  Afraid  of  the  Big  Bad  Wolf?"  We 
find  there  are  many — and  the  encouraging 
thing  is  that  before  long  something  may  be 
done  about  it.  Utilities  will  have  to  defend 
themselves  vigorously,  but  we  see  victory  if 
the  fight  is  not  delayed  too  long. 


Light  and  power  industry  hopes  lie  chiefly  in 
the  operating  executive  who  knows  the  prop¬ 
erty  and  the  business  from  the  beginnings  and 
knows  the  human  relationships  involved. 
President  F,  R.  Phillips  of  Duquesne  Light 
emphasizes  in  this  issue  the  mutuality  of  in¬ 
terest  between  and  of  public,  employees  and 
security  owners.  No  plans  that  omit  any  of 
this  triumvirate  can  be  reasonable  solutions 
for  electric  utility  industry  difficulties. 

• 

Modern  marvels  all  too  soon  lose  their  ability 
to  keenly  astonish.  Hot-working  of  1  32-kv. 
lines,  with  risk  reduced  to  a  minimum  and 
results  superlatively  satisfactory,  readily  be¬ 
comes  accepted  as  a  matter  of  no  great  ac¬ 
complishment.  But  successful  transmission  of 
1  32-kv.  itself  was  an  astounding  development 
in  relationship  to  contemporary  practice,  not 
long  ago,  and  the  development  of  hot-line 
working  technique  and  equipment  was  no 
mean  achievement  for  any  voltage. 

• 

There  are  interesting  developments  going  on 
behind  the  scenes  just  now.  Perhaps  it  will 
not  be  long  before  they  come  to  light.  One 
thing  seems  certain,  however,  and  that  is  the 
extreme  unlikelihood  that  business  men  are  to 
take  much  more  high-handed  bossing  with¬ 
out  a  struggle  that  may  rock  the  ship. 
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ARNEY 


4.IN.1  EXPANSION 
ANCHORS 


Full,  firm  contact  in  undisturbed  earth — that  is 
why  a  Kearney  Hi -Tension  4-in-1  Expansion 
Anchor  has  such  great  holding  power.  This 
Anchor  expands  2V2  times  its  rated  size  and  63% 
ol  this  area  is  in  undisturbed  earth. 


eimlnatt  wnnch  *pilt- 
tlng  mnd  mnchor  brumh- 
«g«  ...  (/s«  Kearney 
Serew  Anehors. 


Certified  malleable  iron  is  used  to  insure  against 
breakage  in  handling  or  after  installation.  The  special 
pitch  of  the  blades  gives  this  Anchor  an  additional 
grip  into  undisturbed  earth. 

Greater  holding  power,  more  permanent  security 
and  easier  installation,  all  are  features  of  Kearney 
Hi-Tension  4-in-1  Expansion  Anchors.  Yet — you  are 
given  these  features  at  no  additional  cost.  We  will 
be  glad  to  furnish  more  information —send  in  your 
request  now. 


JAMES  R,  Kearney  corporation 

4224-42  CLAYTON  AVENUE 

SAINT  LOUIS,  MO. 

FACTORIES  AT  ST.  LOUIS.  MO.  ...  TORONTO.  CANADA 


'  JAMCS  R.* 

KEARNEY 

DESIGNEKS  MANUFACTURERS  OF  OVERHEAD  AND  UNDERGROUND  UTILITY  EQUIPMENT 


WE  DOOMtnurr 


KCARMCY PRODUCTS 

ScrawAnchorsiExpansionAnchors! 
Guy  Wire  CNp«  and  Strand  Banda; 
Soldarleat  Con-nec-tHaa;  Double 
DutyCutouta;  Tiipomatlc  Porcelain 
Houaed  Fuse  Cutouta;  Economy 
Cable  Clampa;  Dead-End  Service 
Clampa;  Fuaaa;  Fuse  Link  Boxea; 
Fuae  Pullers;  Pole  Top  and  Quick 
Break  Gang  Operated  Switches; 
Lox-RoundGuyGuards;Hltemetara; 
“Jay”  Hooks;  Conduit  Straps;  Polo 
Stubbing  Seat;  ABC  Sleeves;  Cable 
Ring  Saddles;  Sleeve  Twisters;  One 
and  Two  InsulatorFuse  and  Discon¬ 
nect  Switches;  Trip  Out  Surltches; 
Porcelain  Housed  Disconnect 
Switch;  Live  Line  Tools  and  Acces¬ 
sories;  Live  Line  Tap-OH  Clamps; 
’  Grounding  Sets;  Underground 
I  Boxes;  Ground  Wire  Clips;  Ground 
I  Rod  Connectors;  Grounding  Ca- 
ble;  Secondary  Fuse  Holders; 
Telephone  Drop  Wire  Ties  .  . 
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A  Time  to  Defend  Employer- Employee  Rishts 


Behind  the  business  scenes  at  present  is  a 
great  half-hidden  turmoil  of  strikes  and 
disagreements,  disappointments  and  dis¬ 
cord.  Codes  which  were  looked  upon  to  do  so 
much  toward  speeding  industrial  activity  and  in¬ 
suring  better  worker-employer  relations  are 
actually  leading  in  many  instances  to  interrupted 
production  and  to  resumption  of  industrial  strife. 
So  serious  has  the  matter  become  that  the 
National  Fdectrical  Manufacturers  Association 
at  its  recent  Cleveland  meeting  passed  a  resolu¬ 
tion  earnestly  pledging  allegiance  to  the  NRA 
code  signed  in  good  faith,  to  be  applied  in  both 
spirit  and  letter,  by  employer  and  employees  alike. 
N.F.M.A.  sees  nothing  less  than  the  whole  NRA 
program  gravely  imperilled  by  the  march  of 
events. 

Reasons  for  the  discord  are  not  hard 
to  find.  Remedies  are  less  evident.  Idealistically 
working  toward  reduced  unemployment,  better 
working  conditions  and  the  maintenance  and  even 
extension  of  the  American  standard  of  living, 
the  administration  has  clothed  with  new'  powers 
a  national,  all-industry  organization — the  Ameri¬ 
can  I'ederation  of  Labor.  Long  all-but-dead,  this 
body  has  had  infused  into  it  such  vitality  and 
authority  as  exceeds  the  ability  of  local  divisions 
to  apply  quickly  in  an  intelligent  manner. 

Local  and  one-industry  views  now  bring 
arbitrary  ultimatums  to  employers.  Do  so  and 
so  or  we  call  a  plant  strike.  Walkouts  are  called 
111  one  plant  to  force  action  in  others.  Not  to  do 
this  or  that,  employers  are  told,  is  a  violation  of 
NRA  principles.  Genuine  threats,  serious  men¬ 


aces  to  recovery;  arising  from  the  conflict  between 
theory  and  practice  and  only  to  be  solved  by 
patience,  understanding  and  intelligent  defense. 

Industry  has  made  great  and  all-but- 
unbelievable  sacrifices  to  meet  the  president’s 
program.  It  has  entered  upon  plans  to  spread 
employment  and  raise  wages  without  half  a  pros¬ 
pect  of  seeing  where  the  money  necessary  to 
increase  payrolls  is  to  come  from.  It  has  shown 
a  high  order  of  courage.  It  has  yielded  upon 
many  accepted  basic  principles  of  the  past.  To 
take  an  unfair  and  easy  advantage  of  business 
enterprise  at  such  a  time  probably  is  not  accept¬ 
able  to  the  great  body  of  labor.  Agitators  in  the 
field,  domination  by  union  delegates,  misunder¬ 
standing  of  what  NRA  pacts  really  mean,  are  thfe 
causes  of  today’s  apparent  breaches  of  faith.  A 
minority  is  bringing  discredit  upon  the  majority. 

To  meet  the  situation  industry  will 
have  to  raise  its  head  a  bit  further  and  stick  out 
its  chin  and  stand  up  defensively  for  its  rights  if 
disaster  is  to  be  avoided.  Now  is  no  time  to 
have  recovery,  whatever  its  basis,  imperilled. 
1  here  is,  moreover,  one  guide  to  which  one  may 
cling  under  the  circumstances  and  that  is  the  much 
discussed  section  7  (a)  of  the  President’s  re¬ 
employment  agreement  and  of  the  pursuant  in¬ 
dustry  codes,  for  that  is  the  basis  of  the  plan  on 
which  action  is  being  taken.  It  is  time  to  stand 
up  for  the  preservation  of  fundamental  employer- 
employee  rights  and  for  reasonable  application  of 
agreed-upon  rules.  Unfairness  is  unfairness  and 
injustice  is  injustice  regardless  of  by  whom  or  for 
whom  the  deed  is  done. 


The  engineers’  dilemma 

Many  engineers  have  been  asked  of  late 
why  they  are  not  replacing  obsolete  equipment 
with  modern,  more  economical  facilities.  They 
are  reminded  that  equipment  prices  will  in  all 
probability  be  higher — increasingly  so  when  long- 
delayed  rehabilitation  gets  under  way. 

Invariably  their  answers  involve  a 
financial  problem  that  might  as  well  be  tackled 
now  as  any  time,  otherwise  they  will  always  be 
faced  with  the  same  predicament.  For  example, 
they  say.  “We  have  a  big  unretired  investment  in 
equipment  which  we  cannot  afford  to  scrap  so 
long  as  it  will  serve  its  purpose,”  or  “How  can  we 
increase  our  investment  when  fixed  charges  on 
existing  investment  already  constitute  our  greatest 
burden?”  or  “How  do  we  know  but  development 
in  the  art  will  make  adoption  of  new  equipment 
obsolete  before  we  can  retire  it?” 

All  these  comments  point  clearly  to  the 
fact  that  Investments  in  facilities  undergoing  im¬ 
provement  or  in  which  great  development  is 
possible  have  not  been  retired  fast  enough.  Re¬ 
tirement  reserves  will  have  to  be  built  up  faster 
in  the  future  to  avoid  continuance  of  this  situa¬ 
tion.  In  the  case  of  utilities  this  can  only  be  done 
by  the  help  of  regulatory  authorities.  Retirement 
reserves  cannot  be  increased  if  revenues  are 
squeezed  down  to  the  point  where  there  is  in¬ 
sufficient  margin  after  deducting  normal  fixed  and 
operating  charges  to  pay  a  return  that  will  attract 
investors  in  etjuity  securities. 

The  second  comment  is  closely  allied  to 
the  first.  Fixed  charges  show  up  largely  as  in¬ 
terest  on  bonded  indebtedness.  If  bond  issues  for 
capital  expenditures  are  continued  in  perpetuity, 
which  virtually  occurs  whenever  old  bonds  are  re¬ 
tired  merely  by  Hoating  new  bonds,  the  fixed 
charges  will  rise  indefinitely  and  become  unbear¬ 
able.  All  bond  issues  ought  to  be  gradually  re¬ 
tired.  not  merely  refinanced,  about  as  fast  as  the 
facilities  which  they  purchased  become  obsolete. 
Again,  this  cannot  be  done  by  utilities  unless  there 
is  a  sympathetic  public. 

I  he  third  comment  of  engineers  can  be 
largely  answered  if  the  foregoing  conditions  are 
rectified.  It  is  not  expected  that  engineers  should 
or  will  be  able  to  take  advantage  of  every  incre¬ 
ment  improvement.  Some  may  justifiably  be 
passed  by.  But  to  hold  off  on  any  rehabilitation 
which  shows  marked  adv’antages  just  because 


there  are  possibilities  that  something  yet  unheard 
of  will  surpass  it  in  economy  or  performance  is 
to  stagnate,  and  let  benefits  roll  by  uncollected. 
Such  caution  encourages  more  daring  competitors. 

Something  to  be  done  about  it 

As  between  working  for  the  tax-col¬ 
lector  or  working  for  the  sheriff  there  is  little  to 
choose.  Yet  that  is  the  way  the  utility  business 
appears  to  be  headed.  Taxed,  legislated,  driven 
by  government  competition,  and  deserted  by 
customers  who  refuse  to  pay  their  bills,  the  living 
death  of  the  street  railway  beckons  as  a  none  too 
alluring  example  of  what  may  happen.  Fortu¬ 
nately  that  is  not  the  only  possible  outcome. 

We  must  sell,  say  the  commercial  men. 
We  must  rebuild  for  further  economies,  say  the 
engineers.  We  must  bide  our  time,  say  holding 
company  executives.  Operating  executives  in 
whose  hands  the  enterprise  truly  rests  say  little, 
openly,  but  they  are  thinking  a  lot. 

Increased  output  offers  the  opportunity 
to  reduce  fixed  charges  per  dollar  of  revenue. 
But  thus  to  increase  net  income  sufficiently  can 
only  be  accomplished  at  a  price.  The  price  is  that 
of  extensive  promotional  effort  and  expense.  The 
price  is  high.  The  successful  outcome  worth 
fighting  for.  Rebuilding  means  ultimate  econo¬ 
mies  and  opportunity  to  compete  with  other  elec¬ 
trical  energy  supply.  The  cost  is  appalling, 
measured  in  terms  of  accelerated  depreciation  and 
new  capital  requirements.  Yet  it  is  the  counsel 
of  necessity.  So  financial  executives  say  “Let  the 
storm  blow  out;  wait  and  see.”  And  the  operat¬ 
ing  executives  wait  but  don’t  see.  And  the  con¬ 
fusion  becomes  worse  confounded. 

For  you  can’t  stand  still.  And  you  can’t 
wait  while  the  storm  eats  at  the  foundations,  and 
you  know  it  to  be  doing  so.  You  strengthen  the 
pillars  sufficiently  to  protect  the  structure  or  you 
may  find  it  beyond  all  possible  repair  when  the 
storm  goes  by.  The  time  has  come  to  do  some¬ 
thing  and  that  something  means  taking  counsel  ot 
the  best  heads  in  the  industry.  It  means  calling  in 
some  outstanding  citizens  and  co-operating  with 
government  in  a  National  Council  which  may  and 
undoubtedly  can,  work  in  sincerity,  honesty  and 
fairness  to  preserve  utility  enterprise,  investors’ 
dollars  and  low-cost  politics-free  service  for  the 
nation;  doing  so  through  a  policy  plan  on  rates, 
valuations,  taxes  and  competition. 
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THE  WEEK 


New  River  Case  Dismissed 
From  Court  of  Appeals 

.Maintaining  that  it  had  no  jurisdiction 
in  the  case  and  that  the  district  court 
was  in  error  in  accepting  jurisdiction, 
the  United  States  Circuit  Court  of  Ap¬ 
peals  thi>  week  reversed  and  remanded, 
with  directions  to  dismiss,  the  famous 
case  of  the  Appalachian  Electric  Power 
Company  against  memhers  of  the  Fed¬ 
eral  Power  Commission  in  the  New 
River  jtroject  litigation.  In  reality,  the 
decision,  which  probably  will  be  far- 
reaching.  ui)holds  the  authority  of  the 
Federal  Power  Commission  over  proj¬ 
ects  sought  by  private  power  companies 
even  if  they  are  on  noivnavigable 
streams. 

The  court  agreed  with  the  viewpoint 
advanced  by  counsel  for  the  commission 
in  argument  both  in  the  Court  of  Ap- 
])eals  and  in  the  District  Court.  The 
lower  court  decision  of  Judge  Luther 
B.  Way,  of  the  District  Court  of 
Virginia  (  Electric.\l  World,  April  8. 
page  436  )  was  made  on  the  merits  of 
the  ca>e.  upholding  the  constitutionality 
of  the  Power  Commission  Act  and  of 
the  regulatory  powers  of  the  commis¬ 
sion,  hut  refused  to  accept  the  govern¬ 
ment’s  claim  that  the  court  had  no 
jurisdiction  over  the  action.  This  latter 
holding  was  declared  in  error  by  the 
Circuit  Court  of  Appeals  decision  just 
rendered.  Pointing  out  that  the  action 
really  sought  in  the  suit  before  it  was 
not  restraint  of  the  defendants  or 
removal  of  a  cloud  fiom  title,  but  a 
declaratory  judgment  as  to  the  mean¬ 
ing  and  constitutionality  of  certain  sec- 
tion^  of  the  Federal  Power  .\ct,  and 
the  validity  of  orders  of  the  Federal 
Power  Commission  purporting  to  be 
entered  under  them,  the  court  char¬ 
acterized  this  as  “a  judgment  which 
could  grant  no  relief  against  any 
defendant  before  the  court.” 

The  power  commission  hailed  the 
court  <  decision  as  a  distinct  victory 
both  Tor  the  law  and  its  jurisdiction, 
piairman  Frank  R.  McNinch.  declar- 
:  It  is  a  great  victory  of  nation- 
wide  ^ignificance  in  support  of  the 
Feder-al  Power  Commission’s  authority 


which  will  facilitate  the  administration’s 
program  for  the  national  development 
of  power  resources.  The  commission 
and  all  who  are  particularly  interested 
in  water  power  legislation  and  the  ad¬ 
ministration  of  the  power  act.  will  be 
gratified  by  this  important  decision.” 

T 

Refrigerator  Sales  Up, 

Ed  ison  Institute  Reports 

August  sales  of  household  electric  re¬ 
frigerators  in  the  United  States  totaled 
95,413  units  compared  to  25,583  sold  in 
August,  1932,  and  68,465  in  the  cor¬ 
responding  month  of  1931,  the  indus¬ 
try’s  peak  year,  according  to  the  electric 
refrigeration  bureau  of  the  Edison  Elec¬ 
tric  Institute. 

Total  sales  for  the  first  eight  months 
of  the  year  were  890,380  units,  against 
644,313  in  the  corresponding  period  of 


There  is  a  great  vista  opening  up  in  the 
micro-wave  spectrum.  We  have  dis¬ 
covered  that  the  tiny  waves  are  not 
limited  to  optical  distances;  the  curv¬ 
ature  of  the  earth  is  no  barrier.  If  we 
succeed  in  sending  micro-waves  over 
long  distances  we  may  revolutionize  the 
whole  art  of  radio.  And  I  stake  my 
reputation  on  it— the  micro-waves  are 
not  affected  by  static.  I  have  listened 
to  them  in  a  thunderstorm,  but  the 
static  did  not  bother  reception.  Curious 
as  it  may  seem,  day  and  night  do  not 
influence  them. 

GUGLIELMO  MARCONI. 

On  his  first  visit  to  this  country  since  1927 
Senatore  Marconi  last  week  predicted  re¬ 
markable  developments  in  the  communication 
field  following  present  aaivities. 


1932  and  767,913  in  the  first  eight 
months  of  1931.  The  sales  in  the  entire 
year  1932  were  769,695  units.  These 
figures  check  with  those  for  manufac¬ 
turing  reported  by  the  refrigerator  divi¬ 
sion  of  N.E.M.A.  (Electric.^l  World, 
September  30,  page  425). 

T 

Century  of  Progress  End 
Scheduled  This  Month 

The  end  of  October  will  be  the  end  of 
the  Century  of  Progress  E.xposition  in 
Chicago.  Officially  the  fair  closes  at 
midnight  October  31  and  demolition 
will  start  immediately,  according  to 
well-scheduled  plans.  Eighteen  months 
has  been  allowed  for  completion  of  the 
work  of  destruction. 

Manufacturers  are  expected  to  with¬ 
draw  their  exhibits  as  soon  as  possible 
after  the  closing,  leaving  the  buildings 
themselves  for  the  wreckers.  Removal 
of  the  buildings  is  entirely  up  to  the 
South  Parks  Commission,  as  the  con¬ 
tract  between  that  organization  and  the 
sponsors  of  the  fair  provides  that  any 
structure  which  the  South  Parks  Com¬ 
mission  wishes  to  keep  will  be  left 
where  it  is  by  the  World’s  Fair  without 
charge. 

▼ 

Power  Commission  Wants 
To  Control  Own  Funds 

In  an  appeal  filed  recently  with  the 
Budget  Bureau  in  Washington,  the 
Federal  Power  Commission  has  re¬ 
quested  that  it  be  allowed  to  spend  its 
own  income.  The  commission,  now  en¬ 
gaged  in  a  study  of  the  costs  of  dis¬ 
tributing  power  and  co-operating  with 
the  Tennessee  Valley  Authority  in  de¬ 
veloping  administration  water  power 
policies,  is  one  of  the  few  government 
units  earning  more  than  it  spends. 
In  .sending  to  the  Budget  Bureau  its 
appropriation  estimates  for  the  coming 
fiscal  year,  the  commission  reminded 
I^wis  Douglas,  director,  of  its  profit¬ 
able  operations.  Income  for  the  year 
ending  July  1  aggregated  $584,471 
against  expenditures  totaling  $281,429. 

Under  the  water  power  law,  a  fee  is 
charged  against  licenses  chartered  by 
the  commission  to  pay  the  administra¬ 
tive  costs,  but  the  commission  cannot 
spend  these  receipts.  Its  funds  are  ap¬ 
propriated  independently  of  its  income. 

T 

Neon  Sign  Law  Opposed 

Widespread  opposition  to  Chapter  285 
of  the  laws  of  1933  as  enacted  by  the 
New  Jersey  Legislature  is  developing  in 
that  state.  This  chapter  calls  for  the 
use  of  a  “deviator”  on  gaseous  tube 
signs  and  opposition  centers  around 
several  elements.  One  is  that  the  per¬ 
missive  equipment  is  alleged  to  l)e 
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manufactured  by  one  maker  only  who 
holds  a  monopoly.  Another  is  that  the 
device  is  said  to  produce  radio  inter¬ 
ference,  and  yet  a  third  complaint 
centers  around  the  supposed  lack  of 
necessity  for  the  protection  specified. 


.Sijjn  makers,  utility  men,  broadcasting^ 
companies,  glass  tube  makers,  radio 
dealers  and  chambers  of  commerce  are 
reported  to  have  been  represented  in 
the  establishment  of  a  formal  protest 
organization. 


Test  of  Public  Ownership  Plans 
Sought  by  T.  V.  A.  Chairman 


FOKM.ATIOX  of  a  chain  of  publicly- 
owned  power  plants  was  advocated 
by  .Arthur  K.  Morgan,  chairman  of  the 
board  of  directors  of  the  Tennessee  Val¬ 
ley  Authority  at  a  meeting  of  the  Public 
Ownership  League  of  America  held  last 
week  in  Chicago.  Chairman  Morgan 
stated  the  board  of  the  T.  V.  A.  to  be 
now  engaged  in  preventing  the  proposed 
construction  of  power  projects  both  near 
the  mouth  of  the  Tennessee  River  and 
near  its  source  because  it  believes 
neither  of  the.se  plants  could  be  operated 
efficiently  as  single  units.  He  declared 
that  “if  the  (lovernment,  however,  could 
own  these  plants  and  could  establish  an 
interlocking  transmission  system  be¬ 
tween  them  their  combined  power  could 
be  evened  into  constant  flow  not  subject 
to  seasonal  rains  which  would  eliminate 
waste  and  give  order  and  system  to  the 
entire  project.” 

He  warned  that  the  political  patronage 
system  must  not  go  along  with  public 
ownership  and  declared  tliat  “the  very 
life  of  the  American  nation  is  threatened 
by  the  custom  of  political  patronage. 
“The  more  widely  i)ublic  activities  are 
extended  and  the  more  government  has 
to  do  with  the  management  of  our  lives, 
the  more  sinister  is  this  evil  force.” 
Predicting  that  the  question  of  public  or 
private  ownership  will  not  be  settled  by 
theory  or  propaganda,  but  by  actual  re¬ 
sults  of  operation,  he  continued:  “For 
the  moment  public  ownership  on  a  large 
scale  seems  about  to  have  its  chance. 
Whether  that  chance  will  be  so  used 
to  usher  in  a  new  day  in  our  economic 
life  or  whether  it  will  result  in  a  morass 
of  incompetence,  and  so  bring  disgust 
and  revulsion,  remains  to  be  seen.  There 
is  no  assurance  from  on  high  that  public 
ownership  will  bring  honest  and  econo¬ 
mical  administration.  I  meet  enthusias¬ 
tic  public  ownership  advocates  who  thrill 
with  the  conviction  that  the  achievement 
of  public  ownership  will  perforce  reduce 
public  incompetence  and  corruption. 
They  should  take  a  lesson  from  prohibi¬ 
tion.” 


Dams,  decision  was  reached  to  build 
the  Norris  Dam  approximately  14  feet 
lower  than  originally  planned.  The 
consultation  was  called  to  pass  on  the 
height  of  the  dam  and  its  chief  char¬ 
acteristics,  in  addition  to  reviewing 
the  work  on  the  plans  to  date.  The 
height  adopted  for  the  dam  will  make 
possible  the  full  use  of  the  stream  flow 
for  power,  according  to  a  statement 
made  by  Chairman  Morgan,  except  dur¬ 
ing  exceptionally  wet  years,  and  it  will 
also  provide  for  flood  control  and  navi¬ 
gation.  Original  War  Department  plans 
called  for  a  dam  rising  250  feet  from  bed 
rock,  185  feet  wide  at  the  base  and  an 
overall  crest  length  of  2000  feet. 


A  memorandum  issued  recently  Ii\ 
the  Tennessee  \’alley  Authority  in  rela¬ 
tion  to  the  Chickamauga  dam  originally 
included  in  the  government  engineer^' 
survey  made  it  evident  that  effort  ut 
navigation  and  flood  control  in  the  valley 
will  be  practically  negligible.  "The  com¬ 
mittee  proposes,”  the  memoraiuluui 
reads,  “that  Hamilton  County  secure 
funds  on  its  own  credit  for  the  construc¬ 
tion  of  Chickamauga  dam  and  that 
Hamilton  County  contract  with  the 
Tennessee  Valley'  Authority  f<ir  the 
complete  control  and  operation  of  the 
dam  by  the  authority.  The  construction 
will  make  })rovision  for  the  future  in¬ 
stallation  of  power  facilities.” 

Lilienthal  on  T.V.A.  plans 

"The  starting  point  in  any  di.scu^sion 
of  the  power  policy  and  program  of  the 
authority.”  stated  David  Lilienthal  in 
Chattanooga,  "must  be  this:  That  the 
distribution  of  electricity  is  not  like  the 
usual  private  business,  but.  in  the 
language  of  the  ancient  common  law.  is 
a  business  ‘affected  with  a  i)ublic  in¬ 
terest.’  By  its  very  nature,  the  busi¬ 
ness  of  generation  and  distribution  of 
power  is  a  public  business,  because  in 
our  present  day  community  life  we  are 
all  dependent  upon  that  service.  .  . 
This  power  program  is  a  constructive 


200/000  Attend  National  Electrical  Show 


Norris  Dam  plans  revised 

At  a  meeting  of  the  three  directors  of 
the  Tennessee  N'alley  Authority  at 
Knoxville  with  John  L.  .Ravage  of  the 
L'liited  States  Reclamation  Bureau,  who 
<lesigned  the  Boulder  and  Madden 


Greeted  on  the  last  day  with  a  crowd  75  per  cent  larger  than  on  any 
other  of  its  ten-day  run,  the  National  Electrical  Exposition  in 
Madison  Square  Garden,  New  York,  closed  after  being  visited  by 
more  than  200,000  people.  Manufacturers  estimated  that  over 
$1,500,000  business  was  actually  done  at  this  exhibition  of  radios 
and  appliances  for  household  use. 
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Expansion  of  Credit  Pushed 


measure.  Congress  has  not  declared  a 
national  policy  against  the  private  own¬ 
ership  and  operation  of  public  utilities. 
It  has  merely  provided  for  an  additional 
measure  of  public  protection  against  un¬ 
reasonable  or  arbitrary  conduct  of  a 
business  which,  by  its  very  nature,  is  a 
matter  of  fundamental  public  concern. 
What  the  authority  is  trying  to  do  in 
its  power  program  is  to  set  up  an  area 
tor  power  operations  which  will  be  on 
a  comparable  basis  with  typical  private 
operations.  To  set  up  such  a  yard  stick 
the  authority  obviously  must  undertake 
to  serve  an  area  which  is  large  enough 
and  sufficiently  concentrated,  with 
enough  population  density  and  with  a 
sufficiently  diversified  industrial,  com¬ 
mercial  and  residential  load  to  provide 
a  fair  test.  ...  It  will,  therefore,  be 
necessary  to  include  several  cities  of 
fair  size  in  the  area.  The  people  of 
Knoxville  and  Birmingham  are  soon  to 
vote  on  the  acquisition  of  their  dis¬ 
tributing  systems.  .  . 

"There  has  been  a  good  deal  of  dis¬ 
cussion  of  the  adverse  effect  which  the 
authority’s  program  may  have  on  pri¬ 
vately-owned  utilities.  In  working  out 
its  jjrogram  and  its  policy  to  conform 
to  the  policies  laid  down  by  Congress, 
the  authority  is  attempting  to  weigh 
with  fairness  the  paramount  public  in¬ 
terest  and  the  interest  of  the  investors 
and  managers  of  privately-owned  utili¬ 
ties.  Of  cour.se.  there  will  be  a  period 
of  adju.stment.  which  will  call  for  busi¬ 
ness  statesmanship  and  due  considera- 
tif)n  to  all  interests  affected. 

"But  there  is  one  aspect  of  this  pro¬ 
gram  as  it  pertains  to  the  private  utility 
which  seems  to  me  has  tiot  been  suf¬ 
ficiently  stressed.  If  the  resources  of 
this  Valley  are  developed  and  stimulated 
through  this  program  which  Congress 
has  set  up,  then  every  one  in  the  Valley 
will  benefit  from  it.  and  among  the 
lieneficiaries  will,  of  course,  be  those 
corporations  engaged  in  the  sale  of  elec¬ 
tric  power  for  the  demand  for  power  ob¬ 
viously,  will  greatly  increase  with  an  in¬ 
crease  in  industrial  activity  and  an  in¬ 
crease  in  the  economic  well-being  of  the 
people  of  the  Valley.” 

P.W.A.  active  elsewhere 

Koturning  from  a  two  weeks,  1.200 
tiiile  inspection  trip  of  the  St.  Lawrence 
waterway.  Secretary  of  War  Dern  has 
stated:  “I  have  been  authorized  by  the 
President  to  state  that  he  is  solidly  be¬ 
hind  the  St.  Lawrence  seaway  project 
and  is  hopeful  for  early  action.  The 
task  of  our  department  is  to  investigate 
the  St.  Lawrence  River  for  power  and 
navigation.  I  have  followed  the  proj¬ 
ect  through  the  lakes  from  Duluth-Su- 
perior  and  down  the  St.  Lawrence  as 
far  a'^  Massena.” 

^  An  allotment  of  $20,000,000  from  the 
Public  Works  Administration  for  con- 
''triiction  of  a  dam  and  six  hydro-elec- 
tvic  generating  units  at  Bonneville,  Ore., 


Credit  inflation  on  a  vast  scale  consti¬ 
tutes  the  next  step  in  the  recovery  program. 
In  but  little  more  than  a  week  it  has  been 
laced  in  the  center  of  the  NRA  stage, 
ubiic  works  construction  is  being  rushed, 
government  loans  will  aid  purchasers  of 
equipment,  government  buying  of  relief 
supplies  will  be  pushed.  Currency  infla¬ 
tion  will,  it  appears,  be  left  as  the  last 
trick  in  the  bag  and  therefore  indefinitely 
postponed.  Early  moves  to  stabilize  the 
currency  are  freely  predicted  in  financial 
circles  where,  however,  direct  information 
appears  to  be  as  scarce  as  elsewhere.  Labor 
opposition  to  inflation  voiced. 

Figures  of  the  week  show  mixed  trends; 
those  reflecting  trade  volumes  and  actively 
rallying  somewhat;  those  indicating  price 
relationships  falling  off.  Thus,  electrical 
energy  output  regained  the  previous  loss 
and  stepped  above  the  1931  curve  which 


un  the  Columbia  River  has  been  made. 
The  total  cost  of  the  development  is  es¬ 
timated  at  $31,(X)0,U00.  Allotment  of 
$63,000,000,  for  the  Grand  Coulee  devel¬ 
opment,  also  on  the  Columbia  was  made 
previously. 

T 

Insu  II  Trial  This  Week/ 
Merger  Move  Inactive 

Trial  of  the  extradition  case  against 
Samuel  Insull  wanted  by  the  United 
States  Government  to  answer  a  charge 
of  violation  of  the  bankruptcy  laws, 
was  set  last  week  to  begin  in  Athens  on 
( >ct()ber  7.  The  indictment  filed  with 
Greek  authorities  referred  not  only  to 
the  former  utilities  operator  but  also  to 
nine  other  persons,  including  Samuel 
Insull,  Jr.,  and  Martin  Insull.  The  in¬ 
dictment  which  was  served  by  the 
Secretary  of  the  Department  of  Justice, 
consists  of  five  distinct  parts. 

The  first  part  charges  the  defendants 
with  the  transfer,  in  contemplation  of 
bankruptcy,  unlawfully  and  fraudulently 
of  $558,120  worth  of  property  belong¬ 
ing  to  the  Corporation  Securities  Com¬ 
pany.  The  second  charges  them  with 
the  illicit  transfer  on  December  13, 
1931,  of  500  Commonwealth  Edison 
shares  worth  $91,700.  The  third 
charges  the  illicit  transfer  on  December 
15.  1931,  of  60,(K)0  Middle  West  Utili¬ 
ties  Company  shares  worth  $390,000 
belonging  to  the  Corporation  Securities 
Company.  _  The  fourth,  charges  the 
transfer  on  December  2,  1931,  of 

$1,000,000  from  the  credits  and  funds 
belonging  to  the  Corporation  Securities 
Company.  The  fifth  charges  the  illicit 
transfer  of  $291,000  on  January  20, 
1930,  from  the  funds  belonging  to  the 
securities  company.  The  indictment 
was  based,  not  on  a  violation  of  the  Illi¬ 
nois  State  Bankruptcy  Act,  but  on  the 
Interstate  Bankruptcy  Act. 

Xo  official  announcement  has  been 


it  has  approximated  since  July,  carloadings 
showed  an  infinitesimal  gain  over  the  previ¬ 
ous  week,  retail  sales  rose  sharply  for  the 
month  in  department  and  chain  stores, 
electrical  appliance  sales  in  New  York 
metropolitan  district  notably  strong.  Steel 
and  bituminous  coal  responding  to  strike 
conditions  both  wavering,  automobile  out¬ 
put  off  perhaps  to  clear  dealer  stocks,  lum¬ 
ber  production  off.  Commodity  and  se¬ 
curity  prices  weak  in  listless  trading  broken 
by  sharp,  mid-week  rally.  General 
indexes  rallied  somewhat  from  declining 
trend. 

Influences  now  active  include;  resump¬ 
tion  of  the  Wall  Street  investigation  by  the 
Senate  banking  committee,  permanent  or¬ 
ganization  of  NRA  nears  actuality.  Presi¬ 
dent  Roosevelt  addressed  veterans  on 
theme  of  unity,  and,  action  to  counteract 
the  spreading  strike-menace  grows  likely. 


made  concerning  reports  of  an  ex¬ 
change  stock  offering  to  shareholders 
of  Public  Service  Company  of  North¬ 
ern  Illinois  (  Elfx'trical  World,  Sept. 
30,  page  421).  Following  the  rumors 
last  week  of  a  unity  program  for  the 
Chicago  utilities,  the  stocks  of  the 
company  veered  sharply  downward ; 
rates  and  taxes  were  an  influence. 

Following  a  suit  filed  by  Samuel 
Ettelson  in  behalf  of  Gus  Lowry  of 
Sullivan,  Ind.,  holder  of  $6,000 
debentures  of  the  bankrupt  Insull 
Utility  Investments,  Inc.,  a  temporary 
restraining  order  preventing  removal  by 
Samuel  Insull  or  any  representative  of 
any  part  of  a  $1,000,000  secret  fund 
which,  it  is  said,  he  created  for  him¬ 
self  before  his  flight  to  Greece  was  is¬ 
sued  by  Judge  John  P.  Barnes  in  Fed¬ 
eral  Court  early  this  week. 

Mr.  Ettelson  told  the  court  that  Mr. 
Insull  maintains  a  secret  bank  account 
of  more  than  $1,000,000  in  securities 
and  gold  bullion  under  the  account  name 
of  Constantine  S.  Eftax  with  the  pur¬ 
pose  of  utilizing  the  fund  in  defending 
himself  against  the  pending  extradition 
proceedings.  The  suit  avers  that  there 
is  no  such  person  as  Constantine  S. 
Eftax.  Formal  denial  that  Insull  main¬ 
tains  a  secret  account  in  the  Harris 
Trust  and  Savings  Bank  was  filed  in 
court  by  the  law  firm  of  Chapman  & 
Cutter,  representing  the  bank. 

T 

Boulder  Dam  Contracts  Awarded 

Orders  have  been  placed  by  the  Bureau 
of  Reclamation  of  the  Department  of 
the  Interior  for  the  initial  installation 
of  generators  for  the  Boulder  Dam 
power  plant  with  the  General  Electric 
Company,  Westinghouse  Electric  & 
Manufacturing  Company  and  the  Allis- 
Chalmers  Manufacturing  Company  on 
the  terms  announced  when  the  bids 
were  submitted  to  the  Bureau  fELEC- 
TRic.M.  World,  September  2.  page  297  ). 
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Comins  Meetings 

National  Asaoclation  of  Railroad  and 
I'tilitieH  CommiMHionprH  —  Cincinnati, 
Ohio,  October  10-13.  James  B.  Walker, 
270  Madison  Ave.,  New  York. 

Amiociation  of  Iron  and  Steel  Rlectrical 
Kncineers  —  Pittsburgh,  Pa.,  October 
17-10.  John  F.  Kelly,  Empire  Build¬ 
ing,  Pittsburgh. 

American  Society  of  Mechanical  En¬ 
gineers — New  York,  N.  Y.,  December 
4-9.  C.  W.  Rice,  29  West  39th  St., 
New  York. 

American  Institute  of  Electrical  En¬ 
gineers — New  York,  N.  Y.,  January 
23-26.  H.  H.  Henline,  29  West  39th 
St.,  New  York. 

T 

Regulatory  Simplicity 
Urged  by  Commission 

Public  service  commissioners  were 
criticised  by  H.  Lester  Hooker,  presi¬ 
dent  of  the  National  Association  of 
Railroad  and  Utilities  Commissioners 
and  chairman  of  the  Virginia  State 
Corporation  Commission  in  speaking 
before  the  closing  session  of  the  Ameri¬ 
can  Gas  Association  convention  in  Chi¬ 
cago  last  week  for  not  interpreting  their 
findings  to  the  public  in  language  that 
the  average  business  man  can  under¬ 
stand.  He  also  made  a  plea  for  speedier 
determinations  of  rate  cases. 

Making  it  clear  that  he  spoke  as  an 
individual  commissioner  and  not  as 
spokesman  for  his  associates  in  the  na¬ 
tional  organiation,  Mr.  Hooker  said: 

"The  most  outspoken  critics  of  pre¬ 
vailing  rates  may  be  determined  to 
wreck  the  utilities,  perhaps.  The  gen¬ 
eral  imblic,  however,  I  sincerely  believe, 
is  willing  to  ‘live  and  let  live’ ;  it  is 
willing  to  pay  rates  for  the  utility  serv¬ 
ices  it  consumes  sufficient  under  normal 
conditions  to  cover  the  operating  ex¬ 
penses,  ta.xes,  and  a  fair  return  on  the 
fair  value  of  the  property  of  the  public 
service  corporation  rendering  the  serv¬ 
ice.  Is  this  not  the  same  principle  which 
permeates  all  judicial  rulings  as  to  the 
determination  of  fair  rates?” 

Public  does  not  understand 

In  many  cases  the  present  process, 
Mr.  Hooker  said,  does  not  answer  the 
question  in  the  public  mind  in  the  matter 
of  variations  in  rates  between  nearby 
places.  Neither  does  it  answer  the 
(juestion  as  to  whether  or  not  the 
physical  plant  installed  is  intelligently 
planned  or  is  the  most  efficient  plant 
available,  nor  does  it  answer  the  public 
question  as  to  whether  or  not  the  com¬ 
pany  is  efficiently  managed. 

The  public,  he  said,  apparently  does 
not  intend  to  pay  a  rate  based  on  plant 
valuations  where  the  plant  is  not  modern 
or  is  not  efficient.  Neither,  he  said, 
does  the  public  intend  to  pay  a  rate 
that  is  higher  than  neighboring  rates 
because  of  inefficient  or  e.xcessively 
costly  management. 

Mr.  Hooker  said  rate  investigations 
must  deal  not  onlv  with  the  actual 


determination  of  fair  rates,  but,  in  addi¬ 
tion,  it  must  be  so  designed  as  to 
interpret  to  the  public  why  the  rates 
fixed  are  fair  and  how  their  fairness  has 
been  determined. 

Regulation  of  the  future 

“It  may  be  too  radical  a  statement  to 
say  that  on  this  type  of  investigation 
rests  the  future  of  privately  owned 
public  utilities,”  he  said,  "and  yet 
strange  economic  changes  are  taking 
place  in  this  country  almost  overnight. 
It  may  be,  if  the  commissions  in  the 
various  states  do  not  interpret  their 
findings  to  the  general  public  in  an 
adequate  way,  that,  in  many  localities, 
experiments  will  be  started  in  publicly 
owned  plants  that  will  destroy  literally 
millions  of  dollars  of  useful  property 
that  does  now  serve  the  public  as 
economically  as  will  the  publicly  owned 
plants.  This  type  of  competition,  under 
a  system  of  proper  regulation,  destroys 
useful  property  and  is  pure  economic 
waste. 

Recommending  that  rate  changes  for 
public  utilities  should  be  quick  to  re¬ 
spond  to  the  public  need,  Mr.  Hooker 
said,  "many  of  us  are  familiar  with 
rate  case  hearings  that  have  taken 
months  and  sometimes  a  year  or  more 
to  be  presented  to  the  commission.  This, 
obviously,  does  not  meet  the  present 
ideas  of  the  public.  One  of  the  new 
fundamentals,  then,  of  rate  control  is 
to  develop  a  method  that  will  get  speedy 
action  on  cpiestions  that  heretofore  have 
taken  a  long  time.” 

T 

Northwest  Association  Committees 

Engineering  and  operation  studies  under 
four  committees  are  to  be  undertaken 
this  year  by  the  engineering  and  opera¬ 
tion  section  of  the  Northwest  Electric 
Light  and  Power  Association.  Com¬ 
mittees  as  selected  by  the  executive 
committee  will  be :  Production  and 
generation,  J.  E.  Yates,  Pacific  Power 
&  Light  Company,  chairman ;  transmis¬ 
sion  and  distribution,  T.  A.  Purton, 
Idaho  Power  Company,  chairman ; 
utilization,  Paul  P.  Ashworth,  Utah 
Power  &  Light  Company,  chairman ; 
and  general,  J.  B.  Fisken,  Washington 
Water  Power  Company,  chairman.  The 
other  two  sections,  business  development, 
corresponding  to  the  old  commercial  sec¬ 
tion,  and  accounting  and  business  prac¬ 
tice.  corresponding  to  the  former  ac¬ 
counting  section,  are  laying  plans  for 
their  activities  for  the  year,  but  have 
not  yet  announced  organization  details. 

T 

Ironcr  Saks  Up  Too 

Refrigerator  and  washing  machine 
manufacturers  are  not  the  only  ones 
who  may  point  with  pride  to  sales  in¬ 
creases  and  recoverv  acceleration.  Ac¬ 


cording  to  President  Walter  J.  Conion 
of  the  Conion  Corporation,  maker  of 
household  ironing  machines,  "in  Ma} 
our  business  was  normal  in  the  mean¬ 
ing  of  the  word  then.  June  was  52  per 
cent  larger  in  units.  July  was  twice 
June  and,  August  was  more  than  double 
July.” 

▼ 

Kentucky  Utility  Indicted 

Twenty-four  indictments  charging  fail¬ 
ure  to  pay  interest  on  consumer  de¬ 
posits  have  been  returned  against  the 
Kentucky  Power  &  Light  Company, 
Maysville,  by  the  Mason  County  grand 
jury.  The  indictments  are  based  on  a 
law  enacted  by  the  1932  legislature  re¬ 
quiring  utilities  to  pay  6  per  cent  in¬ 
terest  on  deposits.  The  deposits  are 
required  of  all  new  customers.  The 
requirements  in  Maysville  are  $5  for 
electricity  and  $5  for  gas.  The  grand 
jury  reported  that  to  the  best  of  its 
knowledge  the  company  had  paid  no 
interest  whatsoever  on  deposits. 

T 

Associated  Deposits  Increase 

Deposits  of  debentures  under  the 
Associated  Gas  &  Electric  Company 
plan  of  rearrangement  of  debt  capital¬ 
ization  have  shown  a  marked  increase 
in  the  past  two  weeks,  according  to 
company  announcements.  The  number 
of  holders  who  have  deposited  deben¬ 
tures  now  totals  approximately  3*1.00(1. 

T 

American  &  Foreign  Power 
Benefits  by  Dollar’s  Drop 

Recent  derangement  of  foreign  e.\- 
change  has  been  advantageous  for 
American  &  Foreign  Power  Corpora¬ 
tion,  although  the  company  was  handi¬ 
capped  previously  (Electrical  Worli' 
July  16,  1932,  page  68)  by  the  limita¬ 
tions  set  up  by  the  governments  of  many 
foreign  countries  in  which  it  operates. 
According  to  the  annual  report  of  the 
company  for  1932,  issued  last  week,  the 
application  to  foreign  currency  working: 
capital  accounts  at  Dec.  31,  1932,  of 
exchange  rates  prevailing  on  July  31 
of  this  year  would  have  increased  the 
year-end  surplus  of  the  corporation  by 
approximately  $3,188,000.  As  of 
December  31,  the  net  amount  of  cash 
and  receivable  items,  less  current  liabili¬ 
ties,  in  countries  having  restrictions  on 
transfers  of  funds  was  $4,881,380.  For 
the  year  the  net  equity  of  the  parent 
company  in  incomes  of  subsidiaries  was 
$15,139,161,  of  which  approximately 
$9,729,886,  or  64  per  cent,  was  subject 
to  official  regulations  restricting  con¬ 
version  into  United  States  currency. 

Total  operating  revenues  of  the  cor¬ 
poration  and  its  subsidiaries  for  the  year 
ended  December  31  were  $53,137,081. 
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against  $65,426,170  in  the  preceding 
year.  After  deducting  interest,  taxes, 
expenses  and  other  charges  of  the  parent 
company,  the  balance  of  income  avail¬ 
able  for  American  &  Foreign  Power 
stocks  was  $7,079,053,  before  deducting 
exchange  adjustments,  against  $16,246,- 
725  in  the  preceding  year.  No  provi¬ 
sion  has  been  made  for  accumulated 
dividends  on  preferred  stocks  of  the 
parent  company. 

T 

Dividend  Cuts  Continue 
California  Edison  Pays 

Dividends  are  being  reduced  or  omitted 
by  many  operating  and  holding  com- 
l)anies  some  with  long,  unbroken 
records  for  sustained  disbursements  to 
stockholders.  The  reason  lies  in  the 
well-known  problems  of  increased 
costs,  and  recluced  revenues  in  which 
taxation  plays  a  most  important  role. 

Battling  against  the  tide.  Southern 
California  Edison  Company  has  decided 
to  maintain  the  dividend  on  its  common 
stock  although  the  current  paytnent  has 
not  been  fully  earned.  “W^e  are  en¬ 
deavoring,”  Harry  J.  Bauer,  president 
of  the  company  states  in  a  letter  to 
stockholders,  “to  do  our  part  in  the 
national  recovery  program  and  any  re¬ 
duction  in  our  common  dividend  at  this 
time  would  tend  to  decrease  purchasing 
power  and  thus  to  injure  business  in 
this  community.  .  .  .  We  believe  that 
the  payment  would  be  justified  alone  as 
an  expression  of  the  confidence  which 
we  feel  in  the  business  outlook.  .  .  . 
This  company  has  been  paying  a  divi¬ 
dend  at  the  annual  rate  of  $2  a  share  on 
its  common  stock.  .  .  .  During  the  in¬ 
tervening  years  of  plenty,  this  dividend 
was  not  increased,  but  surplus  earnings 
from  the  operations  of  the  company 
were  returned  to  the  consumers  in  the 
form  of  rate  reductions,  of  which  there 
have  been  more  than  twenty  since  1921, 
aggregating  $88,000,000,  or  were  passed 
to  the  surplus  account  as  a  reserve  for 


Utility  Securities  Continue  Decline 


1933 

Both  the  weekly  average  of  common  stocks  and  the  monthly  average 
of  bonds  show  declines.  Stocks  which  last  week  stood  at  23.9  are 
now  23.3.  Bond  prices  have  fallen,  bringing  the  average  from  91.0 
at  the  beginning  of  last  month  to  88.6. 


periods  like  the  present.  .  .  .  Because 
of  the  unprecedented  increase  of  taxes, 
of  an  increase  in  fuel  bills  owing  to 
subnormal  rainfall,  a  general  decline  in 
the  volume  of  business  and  rate  reduc¬ 
tions,  the  earnings  during  the  year  1933 
on  the  common  stock  will  fall  short  of 
$2  a  share,  notwithstanding  increased 
efficiency  and  economies.  However, 
for  the  first  time  in  the  last  three  years 
our  load  recently  has  shown  an  increase 
over  the  same  period  of  the  preceding 
year.  This  company’s  cash  position  is 
sound.  It  has  no  maturities  for  many 
years.  The  difference  between  the 
amount  actually  earned  this  year  and  the 
$2  rate  can  be  made  up  from  the  surplus 
accumulated  for  that  purpose  without 
injury  to  any  interest  involved.  .  .  .” 

Among  the  companies  which  have  re¬ 
cently  omitted  dividends  is  the  Mohawk 


Hudson  Power  Corporation,  an  import¬ 
ant  unit  in  the  Niagara  Hudson  Power 
System.  P.  A.  Schoellkopf,  president, 
notified  holders  of  the  company's  second 
preferred  stock  that  because  of  de¬ 
creased  revenues  from  operating  sub¬ 
sidiaries,  increased  ta.xes  and  higher 
operating  expenses  as  a  result  of  the 
NRA  program,  the  dividend  due 
October  2  has  not  l)een  declared. 

Central  Power  Company  has  deferred 
payment  due  October  16  on  its  6  and  7 
per  cent  cumulative  preferred  stocks. 

Two  utility  companies  halved  divi¬ 
dends  last  week.  The  California-Ore- 
gon  Power  Company,  a  subsidiary  of 
the  Standard  Gas  &  Electric  Company, 
declared  a  quarterly  dividend  of  87^ 
cents  a  share  on  the  7  per  cent  preferred 
stock,  75  cents  on  the  6  per  cent  pre¬ 
ferred  stock  and  75  cents  on  the  6  per 


cent  cumulative  preferred,  series  of 
1927.  The  new  rates  are  one-half  the 
regular  rates  previously  paid.  The 
Public  Service  Company  of  Indiana, 
a  former  member  of  the  Insull  group, 
declared  a  quarterly  dividend  of  75  cents 
a  share  on  the  $6  cumulative  prior  pre¬ 
ferred  and  87^  cents  on  the  $7  cumula¬ 
tive  prior  preferred  shares.  Three 
months  ago  the  regular  rates,  $1.50  and 
$1.75,  respectively,  were  paid. 

Northern  Indiana  Public  Service 
Company  has  declared  a  dividend  of 
one-half  of  its  quarterly  dividend  on  the 
cumulative  preferred  stocks,  payable 
October  14  to  stockholders  of  record 
.Sept.  30,  1933.  The  dividend  w’as  87^ 
cents  per  share  on  7  per  cent  preferred, 
75  cents  per  share  on  6  per  cent  pre¬ 
ferred  and  f)8.75  cents  on  5V  per  cent 
preferred. 
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NVeek’s  Output  Passes  1931 


Plants  for  electric  traction  and 
others  producing  energy  for  public  use, 
as  well  as  electric  light  and  power 
plants,  are  included  in  this  summary. 

T 

Census  Bureau  Reports 
on  Light  and  Power  Survey 

Publication  has  been  begun  of  pre¬ 
liminary  reports  by  the  Bureau  of  the 
Census  on  results  of  the  recent  quin- 
(luennial  census  of  electric  light  and 
j)ower  companies.  Thus  far  statistic^ 
have  been  released  for  only  two  states, 
Xevada  and  Montana.  Comparison  ^ 
with  the  figures  for  1927  show  an  in¬ 
crease  in  the  number  of  customers  and 
in  the  use  of  internal  combustion  en¬ 
gines,  but  a  greatly  decreased  energy 
output.  In  Montana  the  generator  rat¬ 
ing  increased  18.5  per  cent. 


.Some  improvement,  possibly  attributable 
to  increased  lighting,  appears  in  the 
central  station  output  of  1,652,81 1,(MK) 
kw.-hr.  reported  for  the  week  of  Sep¬ 
tember  36  by  the  Edison  Electric  Insti¬ 
tute.  Production  was  14,000,000  kw.-hr. 
greater  than  in  the  preceding  week ;  the 
gain  over  1932  rose  slightly  to  10.2 
per  cent.  The  recent  moderate  defi¬ 
ciency  compared  with  1931  was  replaced 
by  a  slight  e.xcess ;  virtual  equality  with 
that  year  has  continued  for  14  weeks. 

Regional  gains  were  generally  main¬ 
tained.  High  percentages  over  last 
year  continue  in  the  Mountain  states. 
The  .Southern  increase  is  the  largest 
since  .August  16;  the  diminished  gain  in 


British  Survey  Shows 
Homes  43.6  Per  Cent  Wired 

Recent  compilations  indicate  that  four 
out  of  nine  homes  in  Great  Britain  are 
today  wired  for  electric  service.  In 
1932  the  proportion  was  roughly  four 
out  of  eleven.  .An  increase  of  5  per 
cent  in  one  year  is  indicated. 

There  are  now  11,197,620  homes  in 
Great  Britain,  according  to  an  Electrical 
Trading  Survey,  of  which  3,835,387  re¬ 
ceive  a.c.  service.  1,046,784  are  served 
with  d.c.  and  6,315.449  are  unwired. 
I'hus  43.6  per  cent  are  wired — 34.3  per 
cent  for  a.c..  9.3  per  cent  for  d.c. — and 
56.4  per  cent  ninvired. 

▼ 

Spanish  Power  Station 

In  the  18,750  kva.  Jandula  power  sta¬ 
tion  on  the  upper  Gaudalquivir  River 
in  Spain  the  power  house  has  been  lo¬ 
cated  within  the  dam  structure.  The 
latter  is  of  the  solid  gravity  type  306 
ft.  high  and  720  ft.  long.  Two  7,500 
kva.  and  one  3,7.''0  kva.  generators  are 
installed,  b'ach  has  a  pneumatic  brak¬ 


the  Central  area  is  measured  against 
last  year’s  rising  trend. 

Weekly  Output,  Millions  of  Kw.-Hr. 

1933  1932  1931 

Sept.  30..  1,653  Oct.  I..  1,499  Oct.  3..  1,646 

Sept.  23..  1,639  Sept.  24..  1,491  Sept.  26..  1,660 

Sept.  16..  1,663  Sept.  17.,  1,476  Sept.  19..  1,663 

Sept.  9..  1,583  Sept.  10..  1,424  Sept.  12..  1,582 

.Sept.  2..  1,637  Sept.  3..  1,465  Sept.  5..  1,636 

Per  Cent  Change  from  Previous  Year 


•Week  ended - 


Region 

Sept.  30 

.Sept.  23 

Sept .  1 6 

New  England . 

-f  8.0 

~h  8.6 

+  9.5 

Middle  Atlantic . 

..  -h  5.7 

+  4.7 

+  9.3 

Central  industrial...  . 

..  -1-12.7 

+  13.5 

+  17.9 

VV'est  Central . 

..  +  3.0 

+  3.5 

+  6.9 

ISouthern  States . 

..  +15.8 

+  11.7 

+  10.7 

Rocky  Mountain.  . . . 

..  -i-29.4 

+  28.0 

+  27.6 

Pacific  Coast . 

.  ,  +1.9 

+  1.3 

+  1.2 

United  States . 

..  +10.2 

+  9.9 

4-12.7 

ing  device  capable  of  bringing  the  ma¬ 
chines  to  a  standstill  from  full  speed 
within  a  few  minutes. 

T 

August  Output  13%  Up 
Geological  Survey  Reports 

Public  utility  plants  generated  2.4  ])er 
cent  more  energy  in  August  than  in 
July,  and  13  per  cent  more  than  in 
August  of  last  year.  The  year-to-year 
gain,  which  had  risen  to  14  per  cent  in 
July,  was  thus  appro.ximately  main¬ 
tained.  Total  output,  as  announced  by 
the  U.S.  Geological  Survey,  was  7,646,- 
0(M),000  kw.-hr.,  of  which  38  per  cent 
came  from  water  power.  Output  from 
the  latter  source  iticreased  somewhat, 
owing  to  heavy  rainfall. 

In  three  of  the  nine  geographical  re¬ 
gions  the  rate  of  increase  over  August. 
1932,  exceeded  and  in  a  fourth  one  ap¬ 
proached  20  per  cent.  The  reported 
percentages  were :  Xew  h'ngland  23. 
•Middle  Atlantic  9,  East  Xorth  Central 
19,  AVest  Xorth  Central  2.  South  At- 
latitic  25,  East  South  Central  11,  West 
■South  C'entral  4,  Mountain  21.  Pacific  7. 


- Nevada- 

--  Montana 

N  umber  of  re¬ 
porting  estab¬ 
lishments . 

1932 

1927 

1932 

1927 

18 

18 

27 

27 

Commercial . . . 

14 

14 

23 

25 

Municipal . 

Number  report- 

4 

4 

4 

2 

ing  distribu¬ 
tion  only . 

10 

9 

6 

8 

Number  of  cus¬ 
tomers . 

Prime  movers. 

20.369 

15,583 

86,267 

80.919 

total  hp . 

Steam  turbines, 

19,691 

18.976 

451,820 

378.242 

hp . 

Steam  engines. 

3,000 

201 

10,260 

1 1  457 

hp . 

Int.-comb.  en- 

415 

13,126 

2,535 

gines,  hp . 

Hydroturbines, 

3,076 

13,615 

2,395 

4,491 

747 

hp . 

Generatorcapac- 

15,965 

423,943 

363,503 

ity  kw . 

Output,  thous. 

13,078 

13,090 

318,313 

268,509 

kw.-hr . 

37.634 

57,137 

635.520 

1.398.749 

T 

40,000  hp.  Oklahoma 

Project? 

Tentative  federal  approval  of  the  Fair- 
fax-Kaw  City  power  project  as  part  of 
the  flood  control  program  for  Okla¬ 
homa,  has  been  given  by  government 
engineer.s,  according  to  advice  from 
Washington.  The  proposed  fall  of  \22 
feet  would  operate  a  power  plant  which 
would  produce  40,000  hp. 

T 

Kansas  City  May  Go  to  Oil 

Kansas  City  Power  &  Light  Company, 
equipped  for  ready  conversion  of  its 
power  plants  from  coal  to  gas  or  oil 
operation,  is  reported  to  be  seriously 
considering  such  a  changeover.  Unrest 
in  the  Kansas  and  Missouri  coal  fields 
is  thought  to  imperil  the  coal  supi>Iy. 

T 

Oil  Burner  Orders 
Increase  41  per  Cent 

Orders  for  oil  burners  were  41  per 
cent  more  numerous  in  August  of  this 
year  than  last  and  closely  approached 
1931  figures,  according  to  government 
compilations.  The  year’s  total  thus 
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far  >hov\s  the  effect  of  weakness  in 
earlier  months,  however.  The  number 
of  units  with  mechanical  draft,  sold 
for  domestic  use,  the  group  of  chief 
interest  to  the  electrical  industry,  rose 
3<>  per  cent  over  1932,  while  the  num- 
her  for  industrial  use  was  multiplied 
foiir-fnhl.  The  following  figures  are 

T 

N.E.M.A.  Sees  Labor 

Full  text  of  the  labor  resolution 
adopted  by  the  X’ational  Electrical 
.Manufacturers’  Association  at  its  Cleve¬ 
land  convention  (Electrical  World, 
September  30,  page  419)  was  this  week 
released  to  the  press.  Hy  authority  of 
the  Board  of  Governors,  N.E.M.A.  goes 
on  record  and  asserts  a  positive  stand 
for  active  resistance  to  any  further  in¬ 
trusion  into  employer-employee  rela¬ 
tionships  “on  the  part  of  anyone”  beyond 
the  spirit  and  letter  of  the  code  under 
which  the  association  and  its  members 
now  function.  Widespread  sowing  of 
dissension  and  discord  as  well  as  strike 
threats  and  other  intimidating  actions 
by  labor  against  employing  groups  and 
plants  of  N.E.M..^.  are  the  reported 
|)rnmptings  of  this  action. 

The  full  text  of  the  resolution  fol¬ 
lows  : 

WHKkE.\S,  immediately  after  the 
passage  of  the  National  Industrial  Re¬ 
covery  -Act,  the  National  Electrical 
Manufacturers  .Association  presented  a 
code  of  fair  competition  for  the  electrical 
niannfacturing  industry  which  was  ap¬ 
proved  by  the  president.  .August  4,  1933, 
and 

WHKKE.AS,  the  members  of  National 
Klectrical  Manufacturers  Association 
have  made  every  endeavor  to  comply 
with  the  provisions  of  said  code  and  par- 
ticnlarly  with  the  hours  of  labor  and 
wage  provisions  thereof,  including  ad¬ 
justments  in  the  higher  wage  brackets, 
and 

WllKRE.AS,  it  is  the  expressed  desire 
<•1  the  .National  Recovery  .Administra- 
tiun  that  industry  be  self-governing  and 
tliat  there  be  Federal  control  only  to 
'iich  extent  as  will  assure  that  adopted 
pi'licies  and  practices  conform  to  the 
'pirit  of  the  National  Industrial  Re¬ 
covery  Act  and  will  promote  the  general 
national  good  and  that  no  one  shall 
'Ulfer  from  exploitation,  and 
WIIERE.AS,  the  National  Industrial 
Recovery  .Act  provides  in  Section  7  (a): 

'•It  That  employees  shall  have  the 
right  to  i>rganize  and  bargain 
tollectively  through  representa- 
lives  of  their  own  choosing,  and 
'hall  be  free  from  the  interfer- 
nce.  restraint,  or  coercion  of 
niployers  of  labor,  or  their 
Kents,  in  the  designation  of  such 
t  cjiresentatives  or  in  self-organi- 
''.ition  or  in  other  concerted  ac- 
Dvities  for  the  purpose  of  collec¬ 
tive  bargaining  or  other  mutual 
•lid  or  protection;  (2)  that  no 
eniployee  and  no  one  seeking  em- 
pi  iyment  shall  be  required  as  a 


taken  from  a  report  by  the  Bureau  of 
the  Census  based  on  returns  from  103 
manufacturers : 


K«w  orders 

1933 

1932 

1931 

Total,  August  . . . 

.  ..  10,314 
...  6,212 

7,319 

10,621 

Total,  8  months  . 
Mechanical  draft. 

.  . .  34,065 
Aug. 

36,584 

47,714 

Domestic  .... 

. . .  8,028 

6,197 

8,426 

Industrial  .  .  . . . 

.  ..  1,510 

367 

471 

Threat  to^Recovery 

condition  of  employment  to  join 
any  company  union  or  to  refrain 
from  joining,  organizing,  or  as¬ 
sisting  a  labor  organization  of 
his  own  choosing;  and  (3)  that 
employers  shall  comply  with  the 
maximum  hours  of  labor,  mini¬ 
mum  rates  of  pay,  and  other  con¬ 
ditions  of  employment,  approved 
or  prescribed  by  the  President,” 

and 

WHERE.AS,  the  requirements  of  the 
said  Section  7  (a)  were  in  part  inter¬ 
preted  jointly  by  the  Administrator  and 
the  General  Counsel  of  National  Re¬ 
covery  .Administration  on  August  24, 
1933  as  follows: 

“The  law  requires  in  codes  and 
agreements  that  ‘employees  shall 
have  the  right  to  organize  and 
bargain  collectively  through  rep¬ 
resentatives  of  their  own  choos- 
ing.’ 

"This  can  mean  only  one  thing, 
which  is  that  employees  may 
choose  any  one  they  desire  to 
represent  them,  or  they  can 
choose  to  represent  themselves. 
Employers,  likewise,  can  make 
collective  bargains  with  organized 
employees  or  individual  agree¬ 
ments  with  those  who  choose  to 
act  individually;  provided,  of 
course,  that  no  such  collective  or 
individual  agreement  is  in  viola¬ 
tion  of  any  State  or  Federal 
law.  But  neither  employers  or 
employees  are  required,  by  law, 
to  agree  to  any  particular  con¬ 
tract,  whether  proposed  as  an  in¬ 
dividual  or  collective  agreement.” 

and 

WHERE.AS.  various  members  of  Na¬ 
tional  Electrical  Manufacturers  .Associa¬ 
tion  have  been  confronted  with  demands 
that  certain  labor  unions,  as  such,  be 
recognized  as  sole  representatives  of 
employees  for  collective  bargaining  pur¬ 
poses  with  consequent  strikes  or  threat 
of  strikes  for  failure  to  agree  to  such 
demands  and  intimidation  of,  violence 
and  threats  of  violence  to,  employees 
not  members  of  the  unions  involved,  and 

WHERE.AS,  assent  to  such  demands 
and  recognition  of  a  labor  union  as  the 
sole  representative  of  all  employees 
would  be  a  violation  of  the  code  for  the 
electrical  manufacturing  industry  and 
would  subject  an  assenting  employer  to 
prosecution  and  would  prevent  em¬ 
ployees  not  members  of  such  union 
enjoying  the  rights  granted  to  them  by 
the  act; 

NOW.  THEREFORE,  RE  IT  RE- 
SOL\'ED  by  the  members  of  National 
PMectrical  Manufacturers  .Association  in 
annual  meeting  assembled  on  September 


Major  New  Construction 
This  Week 

Radford,  Va.,  asks  bids  until  October 
24  for  complete  city-owned  hydro¬ 
electric  power  plant  on  Little  River. 
Fund  of  >129,000  available. 

Motors,  refriserating  equipment,  con¬ 
veyors,  etc.,  will  be  installed  in  new 
market  building  of  Swift  &  Company, 
New  York,  N.  Y.  Cost  about  $200,000. 

Nebraska  Light  &  Power  Company, 
Lincoln,  Neb.,  plans  new  transmission 
lines  in  parts  of  Mills  and  Cass  Counties. 
Application  made  for  permission. 

California  Brewing  Association,  Ver¬ 
non,  Calif.,  recently  or^nized  sub¬ 
sidiary  of  Cereal  Products  Refining  Cor¬ 
poration,  San  Francisco,  plans  new  four- 
unit  plant  with  power  station.  A  $750,- 
000  project. 

Danville,  Va.  is  arranging  fund  of 
$2,500,000  for  city-owned  hydro¬ 
electric  generating  plant  with  transmission 
system.  Early  call  for  bids  planned. 

Bureau  of  Reclamation,  Denver.  Colo., 
plans  early  call  for  bids  for  hydroelec¬ 
tric  plant  on  Columbia  River,  near 
Bonneville,  Ore.,  also  steel  tower  trans¬ 
mission  line.  Initial  appropriation  of 
$20,000,000  approved. 

l-leavy  duty  motors,  regulators,  etc., 
required  by  J.  J.  &  M.  Taxman  Refining 
Company,  Wichita  Falls,  Tex.  Cost 
about  $200,000. 

FHammond  (La.)  Brewing  Corporation, 
recently  organized,  will  build  plant  and 
power  station  at  cost  of  $250,000. 

Ironwood,  Mich.,  has  authorized  plans 
for  city-owned  electric  light  and  power 
plant.  Financing  for  $900,000  being 
arranged. 

Duluth,  Minn,  asks  bids  until  October 
1 3  for  nine  electric-operated  pumping 
units  for  sewage  pumping  plants. 

Powerhouse,  motors,  regulators,  pumps, 
conveyors,  etc.,  will  be  installed  by 
Continental  Malt  Company.  Cost  over 
$160,000. 

Idaho  Power  Company  plans  30-mile, 
66kv.  line  from  Jarbridge  to  Mountain 
City,  Nev.  A  $100,000  project. 


26,  1933,  that  they  will  continue  to 
comply  in  all  respects  with  the  provi¬ 
sions  of  the  code  for  the  electrical  manu¬ 
facturing  industry,  approved  by  the 
president  of  the  United  States  on  August 
4,  1933,  and  particularly  with  the  require¬ 
ments  of  Section  7  (a)  of  the  National 
Industrial  Recovery  .Act,  as  set  forth  in 
said  code,  but  that  they  will  resist  any 
attempts  on  the  part  of  any  one  to 
interfere  with  the  rights  of  employers 
or  employees  thereunder  and  will  sup¬ 
port  in  every  proper  and  legal  manner 
and  by  all  proper  and  legal  means  any 
and  all  members  of  the  association  who 
may  be  subjected  to  demands  in  excess 
of  the  requirements  of  said  code. 

T 

New  York  Metal  Prices 


Copper,  electrolytic . 

Lead,  Am.  S.  &  R.  price. 

Sept.  26.1933 
Cents  per 
Pound 

9.00 

Oct.  3,1933 
Cents  per 
Pound 
9.00 

4.50 

4.50 

Antimony . 

7.00 

7.00 

Nickel  ingot . 

35.00 

35.00 

Zinc,  spot . 

5. 12 

5.  12 

Tin,  Straits . 

47.25 

48.80 

Aluminum,  99  per  cent . . 

23.30 

23.30 
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As  to  Rates - 

•  Detroit  Edison  Company  has  tendered 
the  second  of  a  promised  series  of  volun¬ 
tary  rate  readjustments  in  a  communica¬ 
tion  addressed  to  the  Public  Utilities 
Commission  requesting  approval  of  rate 
changes  expected  to  save  $200,000  an¬ 
nually  for  600  apartment  house,  office 
building  and  store  customers.  This 
projected  readjustment  follows  the  rate 
reduction  offered  September  8,  which, 
it  was  estimated,  would  result  in  saving 
of  $800,000  annually  to  approximately 
30,000  customers  (Electrical  World, 
August  26,  page  264).  In  announcing 
its  intention  to  make  the  new  $200,000 
cut,  subject  to  approval  by  the  commis¬ 
sion,  the  company  declared  that  “this 
is  the  second  step  in  our  plan  to  simplify 
our  rate  schedule  and  encourage  a  freer 
use  of  our  plant  and  facilities.” 

•  Columbus  (Ohio)  Railway,  Light  & 
Power  Company  rate  schedules  have 
been  slashed  $1,262,558  a  year  by  the 
ordinance  passed  last  week  by  City 
Council.  The  new  reduced  schedules 
were  drawn  up  for  a  five-year  period 
beginning  November  15,  eight  days  after 
the  election.  “In  nearly  all  cases  we 
have  accepted  the  company’s  figures  so 
I  can’t  see  how  they  can  hope  to  com¬ 
bat  the  reductions  before  the  commis¬ 
sion  or  in  the  courts,”  said  J.  Paul 
Blundon,  who  conducted  the  investiga¬ 
tion  and  made  recommendations  relative 
to  the  reduced  rate  schedules  (Elec¬ 
trical  World,  September  30.  page 
426).  In  the  residence  and  commercial 


cording  to  a  decision  given  last  week 
by  the  Massachusetts  Department  of 
Public  Utilities,  dismissing  petition  for 
a  rate  reduction.  In  its  order  the  com¬ 
mission  says :  “We  believe  that  the 
first  six  months’  operations  of  1933  may 
not  be  a  proper  basis  for  estimating  the 
earnings  of  this  company  for  this  year, 
for  the  reason  that  during  this  time  the 
mills  of  the  Ludlow  Manufacturing 
Company,  which  is  substantially  the 
only  industry  in  the  town,  were  operat¬ 
ing  at  a  very  small  capacity  and  are  now 
operating  at  a  much  greater  capacity. 
However,  taking  all  the  evidence  in  the 
case  into  consideration,  we  do  not  feel 
that  we  should  order  a  reduction  in  the 
rates  at  this  time.” 

•  United  Electric  Light  Company  was 
represented  before  the  Department  of 
Public  Utilities  in  connection  with  re¬ 
duction  in  rates  sought  by  the  city  of 
Springfield,  Mass.  (Electrical  World, 
August  5,  page  168),  when  W.  Rodman 
Peabody,  testified  that  stockholders  of 
the  company  received  dividends  equal 
to  5.1  per  cent  on  the  company’s  plant 
account  and  7  per  cent  on  assessed 
valuation.  A  return  of  5.1  per  cent, 
he  thought,  was  not  unreasonable  for  a 
public  utility  in  these  times.  Referring 
to  rate  cuts  made  during  the  past 
decade,  counsel  said  that  in  1922  the 
rate  per  kilowatt-hour  was  9i  cents. 
Reductions  have  brought  the  rate  down 
fo  5j  cents  per  kilowatt-hour  for  the 
top  i)rice  and  the  average  rate  to  5  cents 
at  the  end  of  1932.  Saving  to  customers 
during  this  period  was  some  $10,000,000. 


ply  to  the  demand  of  the  compaiu 
Chairman  Perry  McCart  of  the  com¬ 
mission  said  that  utility  rates  must  be 
reduced  to  the  level  the  service  is  worth 
— a  price  people  can  afford  to  pay,  and 
overruled  the  company  plea  to  check¬ 
mate  the  case. 

•  Nebraska  Railway  Commission  ha^ 
overruled  a  demand  made  by  Commis¬ 
sioner  Bollen  that  it  require  all  power 
companies  to  file  rate  schedules  and 
financial  statements  of  operations  witli 
it  at  stated  periods  (Electrical 
World,  September  30,  page  426).  The 
commission  majority  holds  that  the 
Legislature  has  commanded  it,  with  re¬ 
lation  to  electric  companies,  to  go  no 
further  than  supervise  security  issues. 
It  holds  that  to  accede  to  the  demand 
would  mean  that:  the  commission  is  at¬ 
tempting  to  enlarge  juri.sdiction  by  in¬ 
direction  ;  it  would  be  spending  public 
funds  in  an  analysis  of  data  and  reports 
without  any  purpose  or  objective;  that 
it  would  be  requiring  an  economic  waste 
by  companies  without  any  objective  and 
with  no  jurisdiction;  that  it  might  be 
indirectly  endeavoring  to  impose  similar 
requirements  regarding  municipal  plants, 
and  that  the  entire  procedure  would  be 
absolutely  useless  and  unnecessarily  ex¬ 
pensive  and  would  accomplish  nothing 
for  any  taxpayer. 

New  ^^)rk  hearing  clt)ses 

•  New  York  Public  Service  Commis¬ 
sion  completed  last  week  the  rehearing 
on  its  order  directing  temporary  emer¬ 
gency  rate  reductions  by  the  electric 


classifications  the  savings  were  effected 
by  cutting  the  per  kilowatt-bour  rates ; 
in  the  industrial  class  it  was  provided 
by  increasing  the  discount  for  prompt 
payment  of  bills  from  5  to  15  per  cent. 
The  residence  schedule  provides  a 
savings  of  $807,848  with  the  maximum 
charge  cut  from  6  to  4  cents  per  kilo¬ 
watt.  This  means  a  30  per  cent  cut 
in  the  home  consumer’s  monthly  bill. 
The  savings  provided  for  commercial 
customers  totaled  $289,211. 

•  Northwestern  Electric  Company’s 
case  before  the  Oregon  Public  Utilities 
Commissioner  in  the  matter  of  valuation 
rates  and  services  was  resumed  recently 
after  the  company  filed  its  inventory 
and  appraisal  early  in  July.  A  number 
of  engineering  examiners  and  real 
estate  appraisers  appeared  with  testi¬ 
mony  concerning  various  individual 
pieces  of  property.  Toward  the  end  it 
was  disclosed  that  the  commission’s 
valuation  would  probably  come  to  some 
$5,000,000  less  than  the  company’s  ap- 
l)raisal.  During  the  course  of  the  hear¬ 
ing  several  pieces  of  property  were  de¬ 
clared  obsolete  or  not  useful  in  the 
public  .service  and  it  was  indicated  tliat 
the  commissioner’s  final  order  would 
exclude  such  jwoperties  from  the  rate 
base. 

•  Ludlow  Electric  Light  Company  will 
not  be  compelled  to  reduce  its  rates  ac¬ 


(’ity  Solicitor  Ryan,  appearing  for  the 
petitioners,  asked  the  department  to 
order  a  one-half  cent  per  kilowatt-hour 
reduction  in  tlie  company’s  present  rates. 
In  connection  with  this  rate  petition 
there  has  been  filed  with  the  Public 
Utilities  Commission  a  petition  from 
United  Local  201  of  the  Brotherhood  of 
Edison  Employees  of  America  (United 
Electric  employees),  stating  that  during 
the  past  four  years  they  have  been  ad¬ 
versely  affected  by  general  economic 
conditions  and  industrial  depression  and 
that  any  order  by  the  department  which 
may  endanger  and  imperil  the  economic 
condition  of  the  employees,  will  be  con¬ 
trary  to  policy  of  the  NRA,  unless  such 
order  shall  properly  protect  the  em¬ 
ployees  from  being  adversely  affected 
i)y  any  rate  reductions  which  may  be 
made  by  the  Department. 

•  Public  Service  Company  of  Indiana, 
contending  that  the  Public  Service  Com¬ 
mission  cannot  demand  the  company 
prove  that  their  rates  are  not  unjust,  the 
burden  of  proof  lying  with  those  peti¬ 
tioning  for  reductions,  has  asked  that 
the  rate  case  against  it  be  dismissed  by 
the  commission.  Present  rates,  accord¬ 
ing  to  the  company  attorneys,  are  in¬ 
sufficient.  confiscatory  and  unfair,  the 
company  now  earning  approximately 
4.5  per  cent  on  its  investment  and  but 
entitled  to  an  8  per  cent  return.  In  re¬ 


companies  of  the  Cojisolidated  <jas 
system.  In  the  concluding  testimony 
Robert  B.  Grove,  vice-])resident  of  the 
New  York  Edison  and  of  the  United 
Electric  Light  &  Power  Company,  said 
the  seven  electric  affiliates  of  the  Con¬ 
solidated  had  placed  1.780  additional 
employees  since  August  12  under  the 
NRA  utility  code.  Chairman  Maltbie 
noted  a  net  drop  of  930  in  the  number 
of  employees  between  last  January  1 
and  August  12.  and  reminded  Mr. 
Grove  that  “showing  gross  additions  of 
employees  without  showing  releases,  re¬ 
tirements  and  resignations  isn’t  any 
more  proof  than  showing  gross  addi¬ 
tional  fixed  capital  without  giving  re¬ 
tirements.”  Mr.  Grove  testified  later 
that  137  employees  had  left  since 
August  12.  but  that  their  places  would 
be  filled  in  addition  to  2.100  to  be  eni- 
jtloyed  under  the  code.  Of  1,225  hired 
i)etwecn  .August  12  and  September  2.''. 
be  said.  736  were  new  employees  and 
489  were  former  employees.  At  the 
hearing  the  chairman  announced  that 
the  rehearing  order  had  been  amendec! 
to  permit  the  inclusion  of  evidence  "t 
additional  costs  to  the  companies  in¬ 
curred  through  the  increase  in  city 
water  rates  and  the  proposed  excise  tax 
on  gross  incomes.  These  data  were 
then  introduced. 

•  Central  Hudson  Gas  &  Electric  ' 
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poration  reduction  in  gas  and  electric 
rates  totaling  $133,000  has  been  ac¬ 
cepted  by  the  Public  Service  Commis¬ 
sion.  These  new  rates  are  to  be  filed  as 
permanent  and  not  temporary  rates  and 
the  company  has  agreed  to  file  them 
within  the  near  future  so  that  they  may 
become  effective  as  soon  as  possible. 

•  Public  Service  Electric  &  Gas  Com¬ 
pany  will  have  to  state  how  much  it 
spent  in  1932  for  advertising  and  how 
much,  if  any,  for  political  campaign 
contributions,  but  will  not  need  to  give 
specific  details  of  such  expenses,  the 
public  utility  commission  ruled  last 
week  in  the  hearing  on  the  petition  to 
compel  a  reduction  of  electric  rates  by 
the  company.  The  hearing  will  continue 
October  9.  John  A.  Matthews,  of  coun¬ 
sel  for  the  petitioners,  asked  for  the 
names  of  all  persons  holding  1,000 
shares  or  more  of  common  stock  in 
Public  Service  Corporation,  or  25 
shares  of  preferred  of  Public  Service 
Electric  &  Gas.  The  commission  ruled 
the  company  need  not  answer  this  ques¬ 
tion,  except  where  the  stock  was  held 
by  members,  employees,  or  attaches  of 
the  commission.  The  company  also  was 
ordered  to  give  a  list  of  officers  and 
their  salaries,  and  group  listings  of 
other  employees  getting  $5,000  or  more 
annually,  without  naming  the  latter. 
The  company  will  not  have  to  produce 
records  on  assessed  valuation  of  its 
electrical  properties,  under  the  ruling. 
Dr.  John  L.  Bauer,  expert  on  public 
utility  rates,  testified  before  the  com¬ 
mission  that  Public  Service  Electric  & 
(fas  Company  could  reduce  consumers’ 
bills  27.14  per  cent  and  still  make  6  per 
cent  profit.  He  stated  that  the  company 
is  now  making  $17,788,000  a  year  in 
excess  of  6  per  cent  on  its  investments. 

T 

Municipal  Items 

•Vndalusia,  Ala. — At  a  special  elec¬ 
tion,  this  city  of  more  than  5,000,  has 
voted  414  to  220  in  favor  of  a  proposed 
municipal  electric  distribution  system. 

Rirmingitam.  Ala. — With  the  or¬ 
ganization  of  the  Citizens  Protective 
Committee  the  second  step  has  been 
taken  in  opposing  municipal  ownership 
of  the  local  utilities.  There  is  a  possi¬ 
bility  of  this  committee’s  joining  with 
the  Association  Opposed  to  Municipal 
(Ownership  formed  recently  (Electri¬ 
cal  World,  September  30,  page  427). 

ViLLisc.A,  Iowa. — Application  will  be 
made  for  a  grant  and  loan  of  $150,000 
under  the  National  Industrial  Recovery 
Act  to  finance  a  municipal  light  and 
power  plant  and  distribution  system. 

Moeerly,  Mo. — Application  has  been 
filed  with  the  Missouri  State  Advisory 
Board  of  the  Public  Works  .Adminis¬ 
tration,  St.  Louis,  for  a  $700,000  grant 
tind  loan  to  finance  the  construction  of 
a  municipal  light  and  power  plant. 

Tipton,  Ind.  —  City  Council  at  its 


last  meeting  adopted  a  plan  for  the  in¬ 
stallation  of  new  steam  turbines  at  the 
municipal  electric  plant.  The  installa¬ 
tion  will  consist  of  two  turbines  of  1,000 
kw.  capacity  each  and  will  cost  approxi¬ 
mately  $169,000,  which  allows  for  im¬ 
provement  of  the  present  building  and 
5  per  cent  for  new  boilers. 

Of  $70,000,000  available  for  the  State 
of  Indiana  from  the  Federal  Emergency 
Administration  for  public  improve¬ 
ments,  municipalities  have  asked  only 
$7,500,000.  Approximately  $5,000,000 
of  that  amount  has  been  approved  by  the 
Indiana  committee  for  fourteen  proj¬ 
ects.  The  Indiana  committee,  among 
other  things,  has  authority  to  approve 
plans  for  the  building  of  municipal  light 
plants. 

Ken.nett,  Mo. — Mayor  Paul  C.  Jones 
has  applied  to  the  Missouri  State  Ad¬ 
visory  Board,  Federal  Emergency  Ad¬ 
ministration  of  Public  Works  for  a 
loan  of  $103,500  and  a  grant  of  $36,500 
under  the  National  Industrial  Recovery 
Act  to  finance  the  construction  of  a 
municipal  light  and  power  plant.  Bonds 
for  this  project  have  been  voted. 

Salem,  Ore. — Construction  of  a  $12.- 
000.000  munipically-owned  power  plant 
on  the  McKenzie  River  to  supply  power 
and  lighting  service  for  all  Willamette 
Valley  cities  is  proposed  by  the  water 
board  of  the  city  of  Eugene.  The  board 
will  make  application  to  the  federal 
public  works  administration  for  funds 
for  financing  the  project.  Tentative 
plans  call  for  construction  of  the  pro¬ 
posed  plant  at  the  so-called  Rennie  dam 
>ite  below  Blue  River.  Purchase  of 
the  plant  and  distributing  system  of 
the  Mountain  States  Power  Company, 
which  serves  32  cities  in  western  Ore- 
g(jn,  is  also  said  to  be  under  considera¬ 
tion  in  connection  with  the  ambitious 
program  of  the  city  of  luigene. 

Bellingham,  Wash. — Ignoring  the 
advice  of  R.  H.  Thomson,  consulting 
engineer  of  Seattle,  commissioned  to 
submit  a  report  on  a  proposed  munic¬ 
ipal  power  plant,  the  city  council  has 
voted  to  proceed  with  its  plan  for  a 
bond  issue  to  finance  such  a  project. 
Mr.  Thompson  opposed  the  plan  on  the 
ground  that  the  cost  would  be  too  near 
the  rates  charged  by  the  private  com¬ 
panies. 

Tacom.x,  Wash. — Combined  hearing 
on  several  applications  for  franchises 
to  construct  power  lines  of  the  city  of 
Tacoma  light  department  on  county 
roads  to  be  held  shortly  is  expected  to 
develop  interest,  because  the  county 
board  plans  to  incorporate  a  7\  per 
cent  gross  earnings  tax  provision  in  the 
franchise.  Tacoma  would  sell  electric 
energy  to  suburban  districts  at  regular 
city  rates,  but  make  a  service  charge 
for  original  connection  of  $10  instead 
of  the  $1  charge  made  within  the  city. 
The  city  will  appdy  its  customary  rule 
of  being  willing  to  spend  up  to  three 
times  the  annual  revenue  to  be  derived 


from  a  line  in  the  capital  outlay  of  line 
extensions.  It  is  understood  that  this 
rule  will  allow  extension  of  all  tlie 
contemplated  lines  without  additional 
charge  to  the  rural  residents. 

Beloit,  Wis. — Holding  that  it  is  not 
necessary  to  obtain  a  certificate  for 
"convenience  and  necessity”  from  the 
Wisconsin  Public  Service  Commission 
in  order  to  erect  a  municipal  power 
plant.  Circuit  Judge  George  Grimm  of 
Jefferson  has  stated  erection  and  oper¬ 
ation  of  a  municipal  power  plant  to 
furnish  power  for  lighting  streets  and 
public  buildings  to  be  “a  governmental 
function”  not  to  be  construed  as  the 
operation  of  a  public  utility.  The  judge 
overruled  a  demurrer  to  the  Wisconsin 
Power  &  Light  Company  to  the  city’s 
answer  to  injunctions  sought  by  the 
utilities  organization.  The  utilities  will 
take  an  appeal  to  the  Supreme  Court 
of  the  state. 

Cincinnati,  Ohio — Stockholders  of 
the  Cincinnati  Gas  &  Electric  Company 
are  being  urged  to  take  immediate  ac¬ 
tion  to  protect  their  property  against 
a  proposal  to  have  the  city  of  Cincin¬ 
nati  acquire  the  public  utility  properties 
operating  there.  letter  to  them  re¬ 
ports  that  a  petition  has  been  filed  with 
the  city  asking  to  have  submitted  at  the 
next  municipal  election  a  proposal  to 
acquire  all  the  gas  and  electric  prop¬ 
erties  serving  the  city.  The  company 
is  a  subsidiary  of  the  Columbia  Gas  & 
Electric  Corporation.  The  proposal, 
according  to  the  letter,  would  require 
the  company  to  surrender  its  properties 
to  the  city  upon  payment  of  a  sum  to 
be  determined  by  a  jury  of  twelve  to  be 
“demanded  by  the  city  solicitors.” 

SiKESTON,  Mo. — In  an  opinion  writ¬ 
ten  by  Commissioner  George  'H.  Eng¬ 
lish,  the  State  Public  .Service  Commis¬ 
sion  has  denied  an  application  of  the  city 
to  order  the  Missouri  Utilities  Company 
to  abandon  its  plant.  In  the  application 
filed  with  the  commission  November. 
1932,  the  city  asked  that  the  company’s 
certificate  of  public  convenience  and 
necessity  be  set  aside  and  the  company 
ordered  to  vacate  the  streets,  avenues 
and  public  ways  of  the  city.  The  Su¬ 
preme  Court,  a  short  time  before,  held 
the  city  was  estopped  from  ousting  the 
utility  because  the  company  had  been 
allowed  to  operate,  pay  taxes  and  make 
improvements  to  its  plant  after  its  fran¬ 
chise  had  expired.  The  Supreme  Court 
said  it  was  for  the  Public  .Service  Com¬ 
mission  to  determine  whether  a  need  for 
the  company’s  service  still  existed. 

Ord,  Nebr. — North  Loup  Hydro-Elec¬ 
tric  and  Irrigation  District  has  filed  an 
application  for  a  $2,900,000  allotment 
under  the  National  Industrial  Recovery 
Act  to  finance  the  construction  of  im¬ 
provements  to  include  a  main  canal 
about  4  miles  long,  from  Taylor  to  Ord 
with  reservoir  and  power  unit  near 
Sioux  Creek.  Dam  near  Ord  to  lie 
40  ft.  high  and  400  ft.  long. 
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Thoughts  of  an 
Operating  Execut 


A  ^rank  discussion  utility  proi 
Public  relations,  finance,  rates, 
neering  and  employees. 
Suggestions  for  improvements. 
A  difficult  time  ahead. 


ems 


By  F.  R.  PHILLIPS,* 

Prcsiifcnl  Philadelphia  Cotitpany 


Tnii  clianjjes  in  our  social,  political  and  economic 
systems  are  fundamental  and  therefore  present 
new  ])rol)lems  of  a  major  character  which  demand 
the  most  careful  and  serious  consideration  of  our  oper¬ 
ating  executives.  What  executive  foresaw  five  years 
a^m.  when  his  whole  time  and  effort  was  beings  expended 
in  securing;  the  necessary  capacity  at  any  cost  to  meet 
consumer  demand,  when  the  question  of  rates  was  little 
thouj^ht  of.  when  wa^es  and  dividends  were  all  but 
automatically  cared  for — what  executive  foresaw  that  in 
that  sh(»rt  period  of  time  the  whole  situation  would  be 
com]>letely  reversed,  and  we  would  find  ourselves  bat- 
tlinj;  for  our  very  existence.  It  is  a  fine  tribute  to  the 
skill,  in^enuitv  and  couraj^e  of  electric  utility  manage¬ 
ment  that  desjiite  the  tremendous  decline  in  net  revenues 
resulting  from  reduction  in  consumption  of  our  product, 
♦lespite  huge  and  di.scriminatory  taxes,  despite  sharj) 
rate  reductions  forced  u])on  them  by  jnihlic  hue  and  cry, 
in  most  cases  without  economic  justification,  despite  the 
large  sums  of  money  expended  for  unemployment  relief, 
despite  all  this  and  much  more,  our  industry  has  weath¬ 
ered  the  conflagration  and  emerged  nearly  whole. 

\«»w  we  find  ourselves  facing  a  new  order.  New 
problems,  such  as  we  have  never  before  been  confronted 
with,  are  before  us.  Demands  to  the  right  of  us,  de¬ 
mands  t(»  the  left  of  us.  demands  to  the  front  of  us 
volley  and  thunder.  Consumers  for  more  service  at 
lower  rates,  government  for  more  and  yet  more  taxes, 
employees  for  higher  wages  and  fewer  hours,  dema¬ 
gogues  for  out  and  out  confiscation — and  through  it  all 
we  must  maintain  a  high  credit  rating,  .so  that  the  never- 
erasing  requirement  for  jilant  renewals  and  extensions 
will  he  ])ossihle.  It  will  take  a  stout  heart  and  a  re- 
S(»urceful  mind  to  keep  the  ship  on  even  keel. 

Let  us  examine  some  of  the  new  problems. 

It  is  obvious  at  the  jiresent  time  that  there  are  forces 
gaining  headway  in  tlie  direction  of  lower  rates  and 
higher  operating  expenses. 

Pressure  for  rate  reductions  conies  first  from  the 
]iul)lic.  which  through  political  propaganda  has  been  led 

*.lbstract  of  address  presented  before  the  I\'iinsyh'ania  Electric 
.Issoi  iation  at  its  recent  coin'ention. 


to  believe  that  rates  are  now  too  high,  i’ressure  comes 
also  from  political  and  governmental  sources  for  govern¬ 
ment  ownership,  behind  which  pressure  there  is  un¬ 
doubtedly  the  belief  among  politicians  that  public 
ownership  of  utilities  would  be  a  factor  of  tremendous 
political  advantage.  The  recent  appropriation  of  $4(X),- 
000  to  the  Federal  Power  Commission  for  the  purpose 
of  studying  costs  of  electrical  distribution  is  an  indica¬ 
tion  of  how  the  political  wind  blows.  The  production 
of  power  by  the  government  at  Boulder  Dam  and  Muscle 
Shoals  will  inevitably  be  used  to  set  a  fair  rate  bogey 
for  ])rivate  utilities,  probably  with  little  regard  for  real 
costs.  From  j)rivate  sources  competitive  pressure  comes 
in  the  form  of  machinery  for  isolated  plants  with  lower 
first  cost  and  more  efficient  performance  than  ever 
before. 

Forces  tending  to  increase  operating  expenses  .ire 
found  in  nearly  all  of  the  governmental  activities  to 
bring  about  economic  recovery.  Higher  j)rices  for  com¬ 
modities.  including  coal,  have  already  had  noticeable 
effect.  The  XR.\  code  will  inevitably  bring  about  in¬ 
creases  in  payroll. 

Taxation  is  becoming  heavier  everv  year.  In  the 
calendar  year  1932  the  electric  light  and  power  industry 
paid  appro.ximately  $217.000.(X)0  in  taxes,  equivalent  to 
more  than  12  per  cent  of  its  gross  revenue.  The  3  per 
cent  excise  tax  that  became  effective  on  September  1 
of  this  year  will  take  $35,000,000  more. 

C'urrent  economic  forces  will  affect  utility  caj)ital 
structures  in  conflicting  ways.  The  inflationary  pro¬ 
gram  of  the  federal  administration,  by  raising  the  price 
level,  will  necessarily  raise  the  legal  fair  value  of  the 
])roperty  u.sed  and  u.seful  in  the  j)ublic  service  .'ind 
thereby  establish  a  higher  rate  base.  Against  this  influ¬ 
ence,  however,  is  the  probability  of  low  interest  rates 
over  the  long  range  future.  There  are  tremendous 
amounts  of  uninvested  money  lying  in  the  banks  which 
will  seek  investment  as  soon  as  conditions  become  favor¬ 
able.  As  these  vast  amounts  of  money  are  released 
interest  rates  will  inevitably  go  down,  which  condition 
will  be  reflected  in  the  fair  rates  of  return  allowed  by 
commissions. 
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<  )ii  the  whole,  however,  it  is  our  hope  that  the  rising 
rate  base  will  more  than  ofTset  declining  interest  rates, 
so  that  the  net  result  will  he  to  increase  rather  than 
decrease  the  net  earnings  iiennitted  to  utilities  hv  the 
commissions. 

Keferrmg  further  to  the  capital  .strnctnre,  it  is  signifi- 
umt  that  after  many  years  of  development,  in  which  the 
power  mdn.stry  absorbed  billions  of  dollars  for  exten¬ 
sions.  probably  little  or  no  new  money  will  he  reiinired 
'  nriiig  the  next  two  ()r  three  years.  h:xperience  has 
diowii  that  tlie  iiece.ssity  for  new  nioiiev  for  the  develop- 
nient  ol  additional  facilities  in  the  public  intere.st  is  a 
mast  important  factor  in  obtaining  public  .support. 
\V  hen  new  money  is  necessary  both  public  and  private 
influences  co-operate  to  support  an  indn.strv  in  the 
i^rowfli  neces.sary  to  furnish  the  increasing  .service  de¬ 
manded  by  the  public,  and  adecinate  returns  on  these 
new  investments  are  willingly  granted. 

If,  however,  a  time  comes  when  the  imhlic  demands 
for  the  products  of  that  industry  are  met.  .so  that  the 
•  eniand  tor  new  money  is  removed,  public  support 
invariahly  weakens  and  economic  pre.ssnre  against  the 
industry  hnilds  np.  l^lectric  utilities  are  in  this  position 
at  the  present  time. 


Public  relations 

past.  Intnre  success  tor  the  utilities  innst 
lie  limit  upon  a  .solid  foimdation  of  adeipiate  .service  at 
reasonable  rates.  The  term  ".service”  includes  both  phy.s- 
ica  and  personal  .service.  That  is.  in  addition  to  fur¬ 
nishing  all  ot  the  electricity  needed  at  all  times  under 
piopei  voltage  and  tre(|nencv  conditions  and  with  iirac- 
•ical  contmnity,  there  must  also  he  a.lecpiate  perLinal 
"(I vice,  which  mclndes  .s(|nare  dealing,  svmpathetic  at- 
teiilion  to  the  difticnlties  of  cn.stomers.  and  conrtesv  at 
all  times.  ( )nr  reputation  nuist  he  hiiilt  upon  the  niuditv 
ol  onr  service,  the  rea.sonahlene.ss  of  onr  hills  and  conr- 
teons  attention  to  the  problems  and  wishes  of  onr  cus¬ 
tomers. 

In  geneial  electric  rates  at  the  present  time  are  fair 
a  id  reasonable.  In  a  mimher  of  in.stances  thev  are  too 
*vv.  Hence,  especially  m  the  face  of  the  economic 
pressures  above  referred  to.  general  rate  reductions  are 
-•It  of  the  .jnestion.  Xeverthele.ss  there  is  a  prevailing 
a  he  among  onr  customers  that  rates  are  too  high 
I  he  best  method  of  counteracting  this  belief  is  the  effl¬ 
uent  (li.scharge  of  the  responsibilities  above  referred  to. 
Contrary  to  the  theory  of  some  of  our  industry 
leaders  who  urge  that  we  tell  our  story  to  the 
public,  It  is  my  belief  that  this  cannot  be  done 
effectively. 

<hir  business  is  a  comidicated  one  and  the  public  is 
complex  details  which  must  be 
N  asped  ,f  onr  problems  are  to  he  understood.  Further- 

all  problem  are 

1  .  v  me  with  the  contention  that  onr  opinions  are 
•  cJ,  therefore  they  are  unsound  and  of  little  value. 

1  et  me  repeat,  it  is  only  through  the  quality  of 
''crvice  rendered  and  through  square  and  courte¬ 
ous  dealing  with  our  customers  that  we  can  main¬ 
tain  our  position. 

<  Jul'u-m  "''f  """’P'oyees  must  be  our  ultimate 

.salesmen.  The  application  of  this  principle 
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should  not,  however,  jirevent  ns  from  being  ready  at  all 
times  to  tell  tho.se  who  express  an  interest  all  about  the 
l)roblem.s  of  onr  industry. 

Onr  phy.sical  service  has  been  brought  to  a  high  degree 
of  perfection.  There  still  is  and  alwavs  will  be  room 
lor  tnrther  improvement  in  onr  icr.sonal  dealings  with 
onr  customers.  This  subject  should  be  given  special 
attention,  both  from  the  point  of  view  of  policies  to  be 
adopted  and  the  training  of  personnel  efTectivelv  to 
carry  out  the  policies. 

The  depre.ssion  has  brought  with  it  iiianv  critical  j»rob- 
lems  m  customer  relations.  hXamples  of  the.se  are  the 
problems  of  dehminent  bills  and  diversion  of  current. 
Hanl  times  have  hit  all  types  of  individuals,  and  we 
hnd  involved  m  the.se  problems  not  onlv  the  adventnrer 
and  knave  as  heretofore,  hut  iiianv  snhstantial  citizens 
wlu)  had  been  good  customers  f(*r  years.  ( tbviouslv 
different  treatments  .should  be  accorded  to  difTerent 
'cell  be  given  to  the  possibilitv 
ot  classifying  those  accounts  which  are  tronble.sonie  iii 
on  ti  t  lat  tach  may  receive  the  special  consifleration 
warranted  by  the  sjiecial  conditions  involved.  Ma.ss 
treatment  is  unsatisfactory.  (  ertainlv  onr  policies  should 
compare  favorably  with  the  credit  policies  of  dei^art- 
ment  stores  and  other  retailers. 

Onr  ciKstomers  are  prohablv  influenced  a.  much  bv 
petty  annoyances  as  by  real  trouble  if  not  m..re  so.  Crit¬ 
ical  attention  may  well  be  given  to  analyzing  the  causes 
of  ptttv  annoyances  and  taking  steps  to  reduce  or  elim¬ 
inate  them.  It  IS  in  order  to  review  rate  .schedules  and 
the  standard  tenus  and  conditions  of  .service,  with  a 
view  to  modifying  tho.se  elements  that  the  past  has 
-shown  to  be  causes  of  annoyance  and  misunderstanding. 

L  nneces.sary  red  tajie  should  be  eliminated. 

The  evident  demand  of  the  public  for  more  strict 
regulation  of  public  utilites  is  a  significant  force  at  this 
time  and  to  a  con.siderahle  extent  an  outgrowth  of  the 
depre.ssion.  Ltihties  wn’ll  continue  to  co-operate  iii  all 
reasonable  regulatory  programs  provided  certain  legal 
prmciple.s  are  ob.served.  Utilities  are  a  jirivatelv  owned, 
not  a  iHibhcly  owned,  business.  They  are  subject  to 
governmenta  regulation,  not  governmental  ownership  or 
governmental  operation.  Subject  to  regulation  as  to 
rates,  .service  and  facilities,  they  are  free  to  conduct  their 
ni.smess  just  as  any  other  business  is  conducted.  'J'he 
failure  or  succe.ss  of  their  business  depends  uim.ii  the 
character  of  management.  Only  the  management  is 
hnally  re.s])onsihle  for  failure  of  service  or  failure  to  nav 
returns  to  investors  and  owners. 

It  is  hardly  nece.s.sary  to  suggest  that  utilitiV>  >hould 
take  a  constructive  interest  in  the  welfare  of  the  com¬ 
munities  they  serve,  for  the  jirogress  and  success  of  the 
utilities  are  ah.solutely  dependent  u[)on  the  progress  of 
those  communities.  For  this  rea.son  utilities  are  directlv 
lnterested  in  the  stability  of  emidovment  and  wages  of 
heir  own  communities  and  ultimately  of  the  nation 
Recognizing  the.se  factors  in  the  program  of  the  Xa- 

S .  ^‘\<lm.>nistration,  practically  the  entire 

itihn  indu.strx  is  placing  its  operations  uiKler  the  XR  \ 
codes. 

Volume  of  business  must  be  increased 

A  most  essential  immediate  requirement  is  a  substan¬ 
tial  increase  in  volume  of  business.  This  is  obviously 
necessary  m  order  to  recover  the  ground  lost  in  the 
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flt'firession  and  to  make  use  of  the  excessive  idle  capacity 
iKAv  existing  in  our  power  systems. 

The  whole  subject  of  rates  and  rate  structures  is  a 
most  important  element  in  this  problem.  Obviously, 
rate  structures  must  be  so  designed  that  they  will  pro¬ 
duce  the  maximum  volume  of  business  possible  with 
adequate  net  returns.  To  accomplish  this  they  should 
be  of  such  form  as  to  inspire  public  confidence  and 
encourage  the  use  of  current. 

Rates  must  be  understandable  to  public 

ihiblic  confidence  can  be  won  most  easily  by  simplicity 
and  straightforwardness.  Hence,  rate  forms  should  be 
as  simple  as  ])racticable  and  such  refinements  as  are 
neces.sary  should  be  made  clearly  understandable  to  the 
User  of  current.  It  is  often  claimed  that  electricity 
should  be  sold  on  the  same  basis  as  groceries  or  dry 
goods ;  that  is,  at  a  flat  price  per  kilowatt-hour,  perhaps 
with  (juantity  discounts.  There  is,  however,  a  funda¬ 
mental  objection  to  this  proposition  which  eliminates  it 
from  consideration.  It  does  not  establish  a  relationship 
between  the  size  or  capacity  of  installation  and  the 
mnnber  of  kilowatt-hours  used.  Hence,  it  does  not  give 
the  small  consumer  the  advantages  of  high  load-factor 
use  of  his  facilities  so  that  he  will  be  influenced  by  the 
j>romotional  feature  of  the  low  rate  for  incremental  kilo¬ 
watt-hours.  The  onlv  method  developed  so  far  by  which 
every  u^er.  whatever  the  capacity  of  his  installation  may 
Ik*,  can  obtain  the  benefits  of  high  load  factor  is  the 
di*mand  and  energy  form  of  rate.  Of  course,  the  de- 
mantl  charge  may  be  in  the  form  of  a  service  charge  or 
it  may  be  spread  over  the  first  blocks  of  energy  use. 
In  either  case  the  ])rinciple  is  the  same  and  until  some 
better  form  is  develojted  the  demand  and  energy  type 
of  rate  will  continue  to  be  used.  This  form  of  rate, 
furthermore,  has  the  distinct  additional  advantages  that 
it  protects  in  some  measure  the  investment  of  the  utility 
company  in  deitressed  business  periods,  and  at  the  same 
time  stimulates  the  maximum  use  of  current  at  all  times 
through  the  low  energy  rate. 

llecause  of  the  large  amount  of  idle  capacity  available, 
particttlar  attention  should  be  given  to  extending  the 
field  of  application  for  electric  power  in  our  territories. 
Intensive  study  should  be  made  to  determine  the  eco- 
tiomic  conditions  ttnder  which  electricity  can  be  used 
where  it  is  not  now  used. 

Value  of  service  as  rate  base 

In  this  connection  more  consideration  may  well  be 
given  to  the  value  of  electric  power  in  different  classes 
of  use.  Different  values  for  different  uses  are  estab¬ 
lished  by  convenience,  economics  and  competition.  Thus, 
in  general,  electrictiy  for  heat  has  a  lower  value  than  for 
power.  Under  our  past  practice  in  Petinsylvania.  al¬ 
though  value  of  service  has  always  been  given  some 
consideration,  primary  emphasis  has  been  placed  upon 
the  cost  of  service  and  the  major  classifications  have 
been  made  in  accordance  with  costs  of  service.  Consid¬ 
eration  of  the  value  of  service,  as  well  as  of  its  cost, 
may  greatly  extend  the  economic  field  of  application  for 
electricity,  particularly  under  the  conditions  that  will 
prevail  during  the  next  few  years.  The  value-of-service 
principle  is  already  well  established  in  the  freight  rate 
structures  of  the  steam  railroads. 

In  developing  possibilities  for  new  business  it  may  be 
found  that  some  industries,  because  of  the  low  price  for 


their  product  now  prevailing,  are  unable  to  operate 
under  standard  rates,  but  might  get  by  with  special  rates 
until  they  could  get  better  prices.  Situations  of  this 
sort  suggest  temporary  contracts  for  service  under  spe¬ 
cial  conditions  which  could  not  be  generally  applied,  but 
would  not  involve  unreasonable  discrimination. 

In  this  intensive  period  of  business  building  it  will  be 
most  essential  that  the  maximum  possible  volume  of  util¬ 
ization  appliances  move  into  the  hands  of  our  customers. 
In  bringing  this  about  our  policy  may  well  be,  on  the 
one  hand,  to  stimulate  the  sale  of  standard  appliances 
by  outside  dealers,  while  on  the  other  hand  devoting 
our  own  efforts  to  introducing  and  popularizing  new 
types  of  appliances  that  will  create  additional  use  of 
the  service. 

The  competition  of  isolated  plants  will  be  keener 
than  ever  before.  The  small  prime  mover  units  avail¬ 
able  today  have  lower  first  costs  and  better  operating 
efficiency  than  any  heretofore  available.  The  low  fuel 
and  labor  costs  now  prevailing  also  favor  the  isolated 
plant.  Competitive  pressure  is  already  being  felt  both 
in  industrial  and  municipal  fields.  Our  immediate 
problem  is  to  ascertain  the  true  significance  of  this  com¬ 
petition  and  to  accumulate  comprehensive  factual  infor¬ 
mation  as  to  just  what  it  means.  It  is  essential  that 
accurate  knowledge  be  gained  of  the  true  costs  of  power 
supply  from  small  isolated  plants  of  modern  design  con¬ 
structed  and  operated  at  present  cost  levels.  The  possi¬ 
bilities  of  interconnection  with  industrial  power  plants 
producing  electricity  more  or  less  as  a  by-product  should 
also  be  given  careful  consideration. 

With  the  amount  of  idle  capacity  now  available  it  will 
not  be  necessary  in  the  early  stages  of  the  business¬ 
building  campaign  to  give  special  consideration  to  the 
elements  of  load  diversity  and  load  factor.  These  ele¬ 
ments  should,  however,  be  studied,  for  in  the  long  run 
maximum  load  diversity  and  load  factor  will  be  funda¬ 
mental  necessities  in  the  power  industry  in  order  to 
obtain  economical  use  of  the  large  investments  required 
in  the  service.  It  is  not  too  soon  now  to  begin  studies 
and  investigations  to  find  ways  and  means  of  leveling 
out  the  daily  and  seasonal  load  curves  so  as  to  get  the 
most  efficient  possible  use  of  the  investment  in  the  power 
system. 

There  is  still  much  to  be  done  in  electrification  of  the 
rural  districts.  This  situation  involves  two  fundamental 
difficulties.  These  are  the  present  limitations  in  the  use 
of  electricity  and  the  high  average  distance  between  con¬ 
sumers.  Both  of  these  make  for  low  load  densities 
involving  relatively  large  investment  and  high  cost  of 
operation  and  maintenance. 

While  it  is  true  that  the  rural  dweller  class  admits  of 
a  somewhat  higher  use  development  than  the  urban  class, 
it  is  also  true  that  many  have  established  rural  dwellings 
for  the  specific  purpose  of  reducing  the  operating  ex¬ 
penses  in  the  home.  In  farming  operations  the  high 
demands  over  brief  periods  require  unusually  high 
equipment  costs  both  for  the  utility  and  the  farmer. 
The  use  or  demand  factor  is  among  the  lowest  in  any 
industry.  Furthermore,  the  farmer  is  able  to  use  port¬ 
able  power  units  in  the  form  of  internal  combustion 
engines  that  satisfactorily  meet  many  of  his  require¬ 
ments. 

All  of  these  factors  make  for  extraordinary  difficulty 
in  building  up  in  the  rural  areas  load  densities  high 
enough  to  yield  a  fair  return  at  standard  urban  rates 
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Further  development  must  be  in  the  direction  of  increas¬ 
ing  rural  use  of  current  and  reducing  the  costs  of  the 
investment  and  service.  The  problem  is  one  both  of 
selling  and  engineering. 

It  is  hardly  necessary  to  add  that  this  entire  problem 
of  intensive  business  building  calls  for  the  closest  pos¬ 
sible  co-operation  by  the  salesmen,  the  engineers  and 
the  operators,  all  of  whom  must  make  their  contribution 
if  the  maximum  possible  results  are  to  be  obtained. 

The  trend  in  operation 

The  economic  forces  above  referred  to  obviously  will 
exert  pressure  for  more  economical  operation.  The  high 
standards  of  service  that  have  been  established,  however, 
nmst  not  be  sacrificed. 

The  future  of  our  industry  will  depend  largely  upon 
the  quality  of  service  rendered.  Of  the  qualities,  con¬ 
tinuity  is  one  of  the  most  important.  The  almost  per¬ 
fect  continuity  now  maintained  by  most  companies  has 
been  secured  only  at  a  tremendous  cost.  Possibly  the 
cost  of  high  continuity  has  in  some  cases  outrun  its 
economic  value.  Nevertheless,  the  cost  of  an  interrup¬ 
tion  to  service  invariably  amounts  to  many  times  the  cost 
of  the  current  lost  through  the  interruption,  so  that  the 
industry  policy  as  to  continuity  must  be  based  upon  the 
losses  caused  the  customer  by  interruption  rather  than 
upon  the  company’s  loss  of  revenue.  Again,  the  tre¬ 
mendous  improvement  in  the  reliability  of  the  equipment 
used  in  the  generation  and  distribution  of  electric  power 
is  rapidly  reducing  the  excessive  costs  formerly  neces¬ 
sary  in  order  to  obtain  reasonable  continuity.  It  is  our 
belief  that  continuity  standards  will  be  generally  main¬ 
tained  at  present  or  even  higher  levels,  but  that  the  cost 
of  providing  such  continuity  will  be  far  less  in  the  future 
than  in  the  past. 

It  IS  a  trite  saying  that  utility  comjianies  are  rendering 
a  service  rather  than  selling  a  product.  It  is  neverthe¬ 
less  true  and  the  fact  necessitates  a  carefully  selected 
operating  personnel  which  must  be  maintained  at  a  high 
morale.  , 

The  personnel  requirements  of  a  utility  are  far  more 
exacting  than  those  in  many  other  industries.  A  high 
degree  of  initiative,  loyalty  and  good  judgment  are  abso¬ 
lutely  essential.  Our  operating  employees  must  be  will¬ 
ing  and  ready  to  meet  the  emergency  calls  that  may 
C'*nie  at  any  time,  and  all  employees  must  have  the 
niMincts  of  self-control  and  courtesy  so  essential  in  their 
contacts  with  customers  and  with  the  public  generally. 
Adeejuate  remuneration  and  safe  and  agreeable  working 
Conditions  are  obviously  essential  if  high  standards  are 
t"  be  inaintained. 

Now  is  the  opportune  time  to  plan  for  the  future  de¬ 
velopment  of  a  personnel  that  will  enable  the  utilities  to 
maintain  their  service  standards  and  friendly  relations 
'vith  their  customers  and  the  public  generally  at  levels 
more  nearly  approaching  perfection  than  ever  before. 

The  development  of  such  a  personnel  involves,  among 
other  things,  careful  selection  and  the  proper  training 
01  new  employees,  frequent  appraisals  to  determine 
"hethcr  the  newer  employees  are  measuring  up  to  the 
-'standards  set  for  them  and  a  carefully  planned  system 
ior  both  promotions  and  demotions  to  provide  for  effi¬ 
cient  management  and  to  aid  in  solving  the  problems  of 
old  age.  Planning  should  also  include  a  determination 
ot  future  needs  with  respect  to  higher  trained  and  skilled 
men.  that  the  organization  is  adequately  manned,  but 
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not  topheavy.  W'orking  forces  will  be  increased,  but 
should  be  carefully  restricted,  with  due  consideration  to 
transfers  within  the  organization,  so  that  the  organiza¬ 
tion  does  not  become  overmanned  during  a  rise  in  busi¬ 
ness  activity. 

To  the  public  generally  the  acts  and  words  of  our 
employees  are  the  acts  and  words  of  our  companies,  so 
that  the  attitude  of  our  employees  is  of  vital  importance 
in  maintaining  friendly  relations  with  the  public.  With 
this  thought  in  mind,  the  training  of  employees  better  to 
understand  their  own  problems  and  those  of  the  com¬ 
pany  should  be  kept  continually  under  consideration  to 
the  end  that  appropriate  programs  of  training  may  be 
carried  on  as  found  desirable. 

One  of  the  greatest  factors  in  building  morale  in  the 
operating  organization  is  insistence  upon  high  standards 
of  safety  in  the  work.  Our  companies  in  Pittsburgh 
have  for  a  number  of  years  placed  extra  emphasis  on 
safety.  The  favorable  reaction  of  this  policy  on  the 
personnel  has  been  very  marked. 

In  developing  and  maintaining  an  efficient  operating 
force  yardsticks  are  of  fundamental  importance.  Com- 
])etition  for  the  achievement  of  high  standards  is  a  most 
important  means  to  their  attainment.  Some  of  the  more 
obvious  yardsticks  for  measuring  operating  efficiency  are 
number  and  character  of  service  complaints,  number  and 
character  of  failures  of  various  classes  of  equipment, 
number  and  duration  of  interruptions  to  service.  By 
giving  careful  attention  to  the  subject  it  will  be  found 
possible  to  establish  suitable  yardsticks  or  units  of 
measurement  in  almost  all  operating  activities.  The  use 
of  such  yardsticks  is  an  important  factor  in  attaining 
continued  efficient  operation. 

The  more  extended  use  of  automatic  equipment  should 
have  the  effect  of  maintaining  both  operating  efficiency 
and  improving  service.  Furthermore,  the  supervision 
and  maintenance  of  automatic  operating  equipment  in 
general  requires  a  high  order  of  skill  and  therefore  re¬ 
sults  in  the  employment  of  more  skillful  men  to  whom 
higher  wages  can  be  paid. 

Engineering  and  system  development 

The  downward  pressure  on  rates  and  the  upward 
trend  in  operating  expenses  further  emphasize  the  ne¬ 
cessity  for  making  the  most  economical  possible  use  of 
investment. 

The  large  margin  of  idle  capacity  now  present  in  most 
systems  places  the  immediate  emphasis  on  utilization  of 
existing  facilities  rather  than  on  the  installation  of  addi¬ 
tional  plant. 

At  this  time  it  is  desirable  to  make  an  intensive  engi¬ 
neering  survey  of  the  entire  power  system  for  the  pur¬ 
pose  of  determining  maximum  load  ratings  for  all 
elements  in  the  system,  from  power  station  to  consumer. 
By  taking  advantage  of  the  operating  experience  of 
recent  years,  which  has  given  us  better  knowledge  both 
of  the  system  load  characteristics  and  the  performance 
characteristics  of  the  equipment,  it  will  be  found  that 
many  if  not  all  parts  of  the  system  may  now  be  operated 
safely  under  duties  that  formerly  would  have  been  con¬ 
sidered  hazardous.  A  survey  of  this  sort  is  bound  to 
yield  valuable  results  and  will  probably  make  it  possible 
to  delay  for  one  or  more  years  substantial  investments 
in  equipment  that  would  otherwise  be  made. 

At  the  same  time,  however,  engineering  development 
work  should  go  forward  with  a  view  to  making  system 
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additions  when  necessary  in  such  a  way  as  to  yield  the 
maximum  possible  system  capacity  for  every  dollar 
spent.  The  higher  reliability  of  electrical  equipment  now 
available,  together  with  improvements  in  system  pro¬ 
tective  equipment,  are  rapidly  revolutionizing  the  design 
of  power  systems.  Spare  capacity  and  duplicate  equip¬ 
ment  requirements  are  being  rapidly  reduced  as  reliabil¬ 
ity  of  equipment  improves.  It  was  largely  because  of 
this  fact  that  the  statement  was  made  above  that  high 
continuity  of  service  would  be  maintained  in  the  future 
at  less  cost  than  in  the  past. 

In  the  past  the  policy  of  playing  safe  in  meeting  ex¬ 
pected  load  increases  with  plant  extensions  was  per¬ 
missible,  because  one  could  feel  sure  that  even  though 
the  load  did  not  develop  immediately,  the  plant  would 
certainly  be  loaded  in  a  very  short  time.  Now  future 
extensions  will  be  made  more  deliberately,  only  after 
their  need  has  been  firmly  established.  There  will  be  no 
major  extensions  until  existitig  plant  has  been  fully 
utilized. 

The  cost  of  engineering  is  an  important  item  in  the 
utilities’  economic  picture.  While  the  business  was 
growing  the  function  of  our  engineering  staff  w'as  to 
utilize  the  money  devoted  to  system  improvements  in 
such  way  as  to  give  the  greatest  possible  returns.  Under 
j)resent  conditions  the  chief  responsibility  of  the  engi¬ 
neering  staff  is  to  save  money  through  adaptation  of 
existing  facilities  to  new  recjuirenients.  Yardsticks  may 
be  found  to  measure  engineering  as  well  as  operating 
results.  Lower  unit  costs  of  new  investment,  more 
efficient  utilization  of  present  investment  and  the  bring¬ 
ing  about  of  oix?rating  economies  through  engineering 
analysis  are  some  of  the  yardsticks  by  which  engineering 
efficiency  may  be  measured. 

Particularly  in  the  smaller  jobs  does  engineering  be¬ 
come  an  important  item  of  cost.  In  this  field  attention 
can  well  be  given  to  simplification  and  standardization 
of  design  and  of  materials  used,  as  well  as  of  the  forms 
by  which  construction  information  is  put  into  the  field. 
In  this  way  much  drafting  work  can  be  eliminated,  with 
substantial  economy  resulting. 

In  order  to  apply  the  above  principles,  our  engineers 
must  broaden  their  point  of  view  and  become  conversant 
with  the  major  economic  problems  of  the  power  business 
as  w’ell  as  with  the  design  and  operation  of  the  physical 
plant.  The  executives  must  see  to  it  that  this  is  accom¬ 
plished  through  inspiration  and  example. 

Policy  guiding  replacements 

The  problem  of  replacements  must  be  given  careful 
consideration.  It  is  probable  that  in  general  the  average 
efficiency  of  generating  equipment  is  as  high  as  econom¬ 
ically  warranted  in  view  of  the  characteristic  of  the  load 
duration  curve.  Put  in  another  way,  the  expenditure  of 
new  money  for  more  efficient  peak-load  plants  is  not  in 
general  justified.  The  operating  efficiency  of  transmis¬ 
sion  and  distribution  plant  cannot  be  materially  im¬ 
proved,  so  that  if  present  plans  is  reliable,  replacement 
is  not  justified.  Hence,  replacement  must  be  chiefly 
confinecl  to  the  renewal  of  those  ])arts  of  the  .system 
which  have  actually  depreciated  to  the  point  where  the 
service  is  subjected  to  undue  hazard  or  operating  and 
maintenance  costs  have  become  excessive. 

The  problem  of  depreciation  reserve  must  be  consid¬ 
ered  in  connection  with  the  rate  of  growth  of  the  system. 


Theoretically,  as  the  rate  of  growth  decreases,  straiglit 
depreciation  requirements  will  absorb  a  larger  portion  of 
the  annual  revenue,  a  condition  which  continues  for  a 
number  of  years  after  growth  has  ceased.  On  the  other 
hand,  many  of  the  replacements  made  on  a  growing 
system,  as  for  example  line  conductor  and  circuit 
breaker  capacities,  are  made  necessary  by  the  growth  and 
would  not  be  required  if  it  were  not  for  the  growth. 
These  two  conflicting  influences  tend  to  off.set  each 
other.  Nevertheless,  the  knowledge  of  the.se  influences 
suggests  necessity  for  careful  study  of  the  depreciation 
problem  and  readjusting  of  deprecitaion  policy  where 
found  desirable. 

I  have  endeavored  to  give  you  a  brief  survey  of  the 
problems  that  confront  us.  In  appraising  the  situation 
in  which  the  ])Ower  industry  now  finds  itself  the  ne¬ 
cessity  for  well-balanced  management  stands  out  more 
than  ever  before.  Utility  management  has  a  threefold 
responsibility : 

1.  Responsibility  to  the  public  for  adecpiate  service  at 
reasonable  rates. 

2.  Responsilfility  to  the  employee  for  fair  and  safe 
working  conditions  and  reasonable  wages. 

.3.  Responsibility  to  the  stockholders  for  an  adequate 
return  upon  their  investment. 

The  years  immediately  ahead  will  be  years  of  great 
difficulty  for  our  industry.  There  will  be  conflicting 
pressures  from  the  public,  the  employees  and  the  owners 
of  the  properties.  There  will  be  great  responsibility 
upon  our  managements  and  ultimate  success  or  failure 
will  depend  upon  the  extent  to  which  these  three  major 
responsibilities  have  been  properly  di.scharged  so  that  a 
suitable  balance  is  maintained  in  the  relationships  of  the 
three  groups  to  whom  management  is  responsilde 

T 

Comparing  Stack  Outputs 
of  Neighboring  Plants 

That  a  generating  station  carrying  127,000  kvv  nf 
peak  load  may  produce  less  stack  discharge  in  the  form 
of  cinders  than  a  nearby  plant  carrying  11,000  kw.  wa- 
the  burden  of  testimony  by  John  Hunter,  consulting 
engineer,  St.  Louis,  Mo.,  in  a  recent  hearing  before  a 
master  at  Boston  in  a  suit  against  the  Edison  Electric 
Illuminatnig  Company  by  residents  of  Quincy  for  al¬ 
leged  damages  from  soot  and  cinders.  Mr.  Hunter  tes¬ 
tified  that  although  the  Edison  company’s  Edgar  stati(jn 
burns  five  times  as  much  coal  per  hour  as  the  plant  ot 
the  Eastern  Massachusetts  Street  Railway  on  the  opi'o- 
site  side  of  Fore  River,  it  by  no  means  follows  that 
cinders  are  emitted  from  the  Edgar  stacks  in  projK)rtion 
to  the  amount  of  fuel  consumed.  The  amount  of  cinders 
rising  from  a  square  foot  of  grate  surface  depends  on 
the  weight  of  coal  burned  on  that  area,  upon  the  velocitv 
with  wliich  the  air  rises  and  upon  the  circumstance.-'  ot 
combustion.  The  Edison  station  burned  but  1  Ih- 
coal  per  kilowatt-hour  generated,  compared  with  2  1.'  Ih. 
in  the  railway  plant. 

Mr.  Hunter  pointed  out  that  the  capacity  of  the  c"nl- 
fired  l)oilers  at  I^dgar  station  is  160,000  kw.  and  f  the 
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railway  plant  11,000  kw.  The  under-fire  air  pressure  is 
2  in.  at  Edgar  and  3  in.  at  the  other  station.  Assuming 
tliat  poth  plants  use  coal  with  5  per  cent  ash,  10  per  cent 
of  the  coal  will  be  refuse.  The  railway  plant  will  then 
have  2,370  lb.  of  refuse  per  hour  and  Edgar  12,700, 
when  operating  on  the  foregoing  ])eak.  Edgar  station 
would  then  have  a  7  per  cent  soot  and  cinder  loss  and 
the  railway  station  14  i)er  cent,  because  the  latter  is 
operating  at  the  maximum  capacity  of  its  boilers  and 
stokers.  Per  pound  of  coal  burned,  the  railway  plant 
would  jiroduce  double  the  amount  of  cinders  delivered 
by  the  Edgar  station.  About  25  per  cent  of  the  refuse 
would  go  toward  the  stacks  at  Edgar,  or  3,180  lb.,  and 
from  35  to  50  per  cent  of  the  refuse  at  the  railway  plant, 
or  830  to  1,115  lb.  As  the  Edgar  station  utilizes  cinder 
catchers  (both  Carty  and  Sturtevant),  an  allowance  of 
75  per  cent  efficiency  in  cinder  removal  may  be  made, 
leaving  but  795  lb.  of  refuse  per  hour  discharged  from 
the  Edgar  stacks,  against  830  to  1,115  lb.  from  the  rail¬ 
way  station,  which  has  no  cinder  catchers. 

Although  the  Edgar  station  does  not  use  pulverized 


coal,  Mr.  Hunter  added  the  following  comments  on  the 
disposition  of  refuse  from  powdered  fuel.  He  stated 
that  with  this  type  of  fuel  about  80  per  cent  of  the 
refuse  goes  up  from  the  boiler  furnaces  in  a  well- 
designed  plant.  If  a  Cottrell  precipitator  is  used,  the 
maximum  amount  of  waste  material  which  can  be  re¬ 
moved  is  about  92  per  cent,  but  as  this  equipment  is 
built  to  reach  its  normal  loading  at  the  usual  running 
capacity  of  the  boilers,  the  peak  load  removal  capacity 
of  the  precipitator  is  from  75  to  80  per  cent.  If  an 
average  efficiency  of  removal  is  taken  as  90  per  cent,  10 
per  cent  of  the  80  per  cent  refuse  (or  8  per  cent)  will 
be  left  as  stack  discharge.  With  a  stoker  plant  about 
25  per  cent  (maximum)  of  the  refuse  goes  up,  because 
most  of  the  refuse  is  caught  as  gross  solid  material  in 
the  ashpit.  If  dust  catchers  remove  75  |)er  cent  of  the 
waste  material  from  the  stack  flow,  only  6  per  cent  re¬ 
mains.  Pulverized  coal,  Mr.  Hunter  said,  discharges 
more  dust  into  the  air  than  bituminous  coal  under  stoker 
firing,  and  this  dust  will  generally  pass  through  a  300- 
mesh  screen. 
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Manufacturers  Grouped  for  Code  Administration 


For  the  smooth  functioning  of  the  NRA  code  cover¬ 
ing  electrical  manufacturers,  it  was  decided  by  the 
board  of  governers  of  N.E.M.A.,  at  its  meeting  in 
Cleveland  the  week  of  September  26,  that  the  industry 
Avuuld  be  divided  into  the  seventeen  classifications 
shown  herewith.  These  group  manufacturers  who  have 
common  interests  and  common  problems.  Over  each  of 
these  classifications  there  will  be  a  sujjervisory  agency, 
consisting  preferably  of  one  person  (in  exceptional 
cases  three  to  five  persons),  which  will  be  responsible 
for  and  have  sole  authority  to  enforce  the  code  in  that 
particular  group. 

d'he  object  has  been  to  reduce  the  number  of  classi¬ 
fications  to  a  minimum  consistent  with  satisfactory 
operation,  since  thereby  there  results  increased  certainty 


that  the  power  conveyed  to  supervisory  agencies  will  be 
wisely  and  eflfectively  exercised,  first  through  the  higher 
average  of  qualification,  second  through  increased  tend¬ 
ency  toward  impartiality,  and  third  througTi  ability  to 
co-ordinate. 

As  a  means  of  accomplishing  a  desirable  organiza¬ 
tion,  it  has  been  suggested  that  each  section  in  a  classi¬ 
fication  might  choose  one  of  its  members  to  represent 
it  on  an  advisory  committee  to  the  supervisory  agency. 
The  advisory  committee  shall  then  select  by  secret  ballot 
from  its  own  membership  or  otherwise  the  supervisory 
agency  to  be  recommended  to  the  board.  Suggestions 
were  made  for  selecting  the  supervisory  agencies  in  case 
of  disagreements.  The  selection  of  the  supervisory 
agencies  is  the  next  step  and  will  proceed  promptly. 


ClassiFications  Determined  by  N.E.M.A.  Board  of  Governors 


1.  Installation  Devices  —  Wiring  de¬ 
vices  (attachment  plugs,  lamp  receptacle 
and  sockets,  snap  switches,  fuses);  knife 
and  enclosed  switch;  small  air  circuit 
breaker;  panelboard  and  distribution 
board;  signaling  apparatus. 

2.  Appliances — Domestic  and  commer¬ 
cial  cooking,  heating  and  motor-driven 
appliances;  fan  motors. 

i  Refrigeration. 

-1.  Radio — Radio  receiving  tube  sec¬ 
tion. 

5.  X-Ray  and  Electro-Medical  Ap¬ 
paratus — Sun  lamp  section;  vapor  lamp 
section;  X-ray  and  electro-medical  sec¬ 
tion  (X-ray  group,  electro-medical 
group). 

6.  Industrial  Apparatus  —  Electric 
welding  and  welding  wire;  industrial 
control;  motor  and  generator;  industrial 
heating. 

7.  Construction  Material  —  Electrical 
porce!  lin;  insulating  material  (laminated 
phenolic  products,  manufactured  electri¬ 


cal  mica,  molded  insulation,  varnished 
fabric  and  paper,  vulcanized  fiber). 

8.  Electric  Transportation  Section  — 
Trolley  car  and  bus  motor  and  control 
group;  electric  fittings  for  trolley  cars 
and  buses  group;  heavy  traction  group; 
oil  and  gas-electric  locomotive  group; 
gas-electric  rail  group;  mining  and  in¬ 
dustrial  locomotive  group  (coal  cutters, 
underground  loading  machinery) ;  over¬ 
head  trolley  line  materials  group. 

9.  Generation — Prime  movers  section 
(small  turbine  group,  diesel  engine  gen¬ 
erator  set  group,  gas-electric  set  group). 

10.  Transmission  and  Distribution 
Apparatus — Electric  meter  and  measur¬ 
ing  instrument  section;  high-voltage  in¬ 
sulator;  sw'itchgear  (distribution  cutouts, 
large  air  circuit  breaker,  oil  circuit 
breaker,  power  switchboard,  power 
switching  equipment,  connectors);  trans¬ 
former  (capacitors);  pole  line  hardware; 
underground  fiber  conduit. 

11.  Illumination  —  Commercial  light¬ 


ing;  display  and  window  lighting;  in¬ 
dustrial  lighting;  flood  lighting;  street 
lighting;  reflectors  (silver  mirrored  and 
glass,  prismatic,  metal,  porcelain,  con¬ 
tinuous  metal  troughs). 

12.  Roughing-in  Material — Non-metal- 
lic  conduit,  outlet,  switch  box  and  con¬ 
duit  fittings;  surface  raceways;  rigid 
conduit;  under-floor  duct. 

13.  Wire  and  Cable  —  .Armored  con¬ 
ductor  and  flexible  metallic  conduit;  non- 
metallic  sheathed  cable;  flexible  cord; 
magnet  wire;  bare  and  weatherproof 
wire;  paper  cable;  varnished  cambric 
cable;  alloy  wire;  bare  wire  shapes;  rod 
manufacturing;  coil;  automotive;  as¬ 
bestos,  insulated  power  cable;  rubber 
power  cable;  rubber-covered  building 
wire. 

14.  Dry  Batteries  and  Flashlights  — 
Dry  batteries  and  flashlights;  carbon  and 
anodes. 

15.  Specialties  —  Electronic  tubes; 
small  charging,  ignition  and  battery  test¬ 
ing  equipment;  specialty  transformers; 
small  fixed  condensers. 

16.  Electric  Tools. 

17.  Telephone  Manufacturers. 
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Installing  Dampers  and  Reinforcing 


// 

on 


By  R.  H.  HALPENNY 

Electrical  littfiinccr,  Southern  Sierras  Power  Company, 

Riverside,  Calif. 

WIIRN  i n vest ijjat ion  revealed  broken  strands  due 
to  conductor  vibration  at  some  of  the  deadend 
clamps  in  the  Xo.  4/0  A.C.S.R.  on  the  222-mile, 
132-kv.  Southern  Sierras  Power  Company  line  which 
provides  construction  power  to  Boulder  Dam  the  deci¬ 
sion  was  reached  to  install  Stockhridge  vibration 
dampers  throughout  the  entire  length  of  the  line.  In 
addition  to  ])reventing  further  vibration  damage,  a  plan 
was  worked  out  whereby  existing  damage  was  corrected 
by  reinforcing  the  cable  at  the  deadends  where  broken 
strands  existed.  This  work  was  completed  in  August 
without  interruption  to  service  and  without  accident  by 
a  crew  of  four  men,  two  linemen  and  two  groundmen, 
with  a  truck  especially  equijjped  for  the  job.  In  less 
than  three  months  approximately  3,000  dampers  were 
installed  and  cable  reinforcing  applied  to  some  40  dead¬ 
ends. 

Although  working  lines  of  this  voltage  "hot"  is  com¬ 
mon  practice,  some  of  the  tools  and  operations  in  this 
jiarticular  jol)  were  developed  especially  for  the  condi¬ 
tions  to  be  met  and  hence  may  be  of  interest  to  con¬ 
struction  and  operating  men  faced  with  problems  of  a 
like  nature. 

'I'he  Stockhridge  vibration  dampers  were  jdaced  at  a 
distance  of  30  in.  from  the  deadend  clamp,  the  exact 
location  being  marked  by  means  of  a  light-gage  iron 
carrying  a  ])aint  brush  which  had  been  dipped  into  a 
red  lead  mixture,  the  whole  assembly  mounted  on  the 


Hot^^  132-Kv.  Line 

end  of  a  "hot  stick."  A  special  tool  (Fig.  1)  consisting 
of  two  members  was  develojied  for  the  application  of 
the  dampers.  A  clamping  device  held  the  damper  in 
place  while  a  ratchet-type  socket  wrench  operated  the 
caji  screw  that  controls  the  jaw  of  the  damper  clamp 
and  fastens  it  securely  to  the  conductor.  A  1^-in. 
treated  stick,  12  ft.  in  length,  carried  the  entire  assem¬ 
bly,  while  a  lighter  stick  operated  the  wrench  through 
a  ball-and-socket  joint.  By  rotating  the  main  stick  the 
tool  would  clamp  or  release  the  damper  as  desired. 

Since  the  weight  of  the  tool  and  damper  was  too  great 
to  be  su])ported  horizontally  on  the  end  of  the  stick  by 
a  man.  a  boom  and  hanging  line  was  used  to  supj^ort  it 


Fig.  2 — Boom  carries  weight 

A  portable  boom  which  could  be  mounted  on  the  tower  carried  the  weight  of 
damper  or  clamp  and  tool.  Here  the  reinforcing  clamp  or  "comealong”  is  being 
installed. 


Fig.  1 — Placing  Stockhridge  dampers 

A  special  tool  w'as  used,  one  member  of  which 
held  the  damper  clamped  in  place  and  a  second, 
consisting  of  a  ratchet-type  socket  wrench, 
tightened  the  bolt. 


Fig.  3 — Reinforcing  clamp 

A  malleable  iron  hook  casting  w’as  designed  to 
be  placed  on  deadend  clamp  and  rivet  in.-erted. 
The  Aluminum  Company  reinforcing  clamp  or 
“comealong”  consisted  of  two  halves  fitted  to  a 
i-in.  iron  shackle  which  was  placed  over  the 
hook  casting.  One-half  rotates  on  one  leg  "f 
shackle.  Hinged  bolts  on  the  other  leg  lit  ii*® 
the  slots  when  the  clamp  is  closed  around  the 
conductor. 
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position  below  and  in  front  of  tlie  clanij).  The  “conie- 
along”  was  placed  in  positit)n  with  a  s^^ecial  tool,  which 
^ri])ped  the  aluminum  body  with  three  pins,  two  fixed 
and  one  movable.  To  release  the  clamp  from  the  holder 
an  eye  in  the  movable  pin  was  engaged  by  a  hot  stick 
hook.  In  placing  the  clamp  it  was  necessary  to  employ 
the  boom,  as  in  the  case  of  the  dami>er,  on  account  of 
the  weight  of  clamp  and  tool. 

With  the  clamp  held  in  place  on  the  conductor,  the 
lineman  on  the  tower  closed  it  with  a  hot  stick,  while 
the  lineman  on  the  safety  platform  drew*  the  tightener 
bolts  in  place  and  tightened  them  with  a  socket-wrench 
ty])e  of  tool.  To  insure  that  all  of  the  cable  strands, 
including  the  broken  ones,  were  stressed  sufficiently  to 
develop  the  full  strength  of  the  cable  a  small  amount  of 
take-uj)  was  applied  to  each  clamp.  This  was  obtained 
by  tightening  the  nuts  on  the  ends  of  the  shackle  bolts 
w’ith  a  ratcliet-type  socket  wrench  fitted  to  hot  stick 
bandies  (Fig.  5). 

For  transportation  of  men  and  equipment  a  1^-ton 
truck  was  fitted  up  with  special  tool  compartments  of 
weatherproof  construction  on  each  side  of  the  bed  and 
the  space  between  utilized  for  storage  of  dampers, 
clamps,  platform  and  boom. 

Progress  of  installation  depended  upon  ease  of  trans¬ 
portation.  Some  sections  of  the  line  could  not  be 
reached  by  truck  and  all  tools  and  equipment  had  to  be 
carried  to  the  towers  by  the  working  crew.  Despite 
such  handicaps  the  average  rate  of  installation  was  36 
dampers  per  day,  with  a  maxifnum  record  of  60.  Since 
dampers  were  only  placed  on  deadend  towers  and  on  one 
side  of  suspension  towers  adjacent  to  deadends  this  rate 
was  considered  highly  satisfactory.  Reinforcing  clamps 
required  an  average  of  30  minutes  for  installation. 


Fig.  4 — 
Completed 
reinforcing 
assembly 

With  the  shackle 
enRaged  in  hook 
and  clamp  firmly 
bolted  to  conduc¬ 
tor.  stress  is  ap¬ 
plied  by  tightening 
the  bolts  on  the  end 
of  the  shackle. 


Fig.  5— 
Finishing 
touch 

Lineman  on  safety 
platform  applying 
take-up  on  the 
shackle  bolts  while 
hot  line  tool  is 
suspended  from 
boom. 


during  the  application  of  a  damper  (Fig.  2).  The  boom 
consisted  of  a  treated  wood  bolted  to  thin  steel  plates, 
which  in  turn  were  welded  to  a  short  steel  tube.  In 
mounting  the  boom  the  tube  was  merely  slipped  over  a 
vertical  pin  of  heavy  Shelby  steel  tubing,  which  was 
fastened  to  one  of  the  tower  members. 

At  the  time  dampers  were  installed  at  deadends  the 
conductor  w'as  carefully  examined  for  broken  strands. 
To  facilitate  inspection  of  strands  lying  within  the  bell 
of  the  deadend  clamp  a  small  convex  mirror  mounted 
on  the  end  of  a  hot  stick  was  used  to  advantage.  Where 
broken  strands  were  found  the  conductor  was  reinforced. 

Instead  of  developing  a  special  reinforcing  clamp  it 
was  decided  to  employ  the  Aluminum  Company’s  “come- 
along"  clamp  (Fig.  3),  provided  suitable  means  could 
be  devised  for  attaching  it  to  the  deadend  clamp.  This 
was  acconqdished  by  designing  a  malleable  iron  hook 
casting  which  would  fit  securely  over  that  portion  of  the 
deadend  clamp  normally  horizontal  and  which  could  be 
held  in  ]x)sition  with  a  ^-in.  rivet  serving  as  a  locking 
pin.  A  rivet-shaped  head  on  the  casting  permitted  it  to 
be  placed  in  position  with  the  same  hot  tool  that  inserted 
the  pm  (P'ig.  3).  The  completed  reinforcing  assembly 
(Fij?-  4)  was  extremely  satisfactory. 

Fecanse  of  the  difficulty  of  applying  the  reinforcing 
clanij)  to  the  conductor  with  all  work  conducted  from 
the  tower,  it  was  considered  advisable  to  use  a  safety 
platform  which  permitted  one  lineman  to  work  from  a 


By  RA  LPH  ENGSTROM 

Meter  Department 

Central  Illinois  Electric  S’  Gas  Company,  Rockford 

Testing  relays  in  service  requires  the  use  of  a  number 
of  instruments  and  associated  apparatus  that  have  been 
combined  in  various  ways  for  convenience  and  speed  in 
working-carrying  cases,  for  instance,  that  open  out  like 
folding  beds  with  all  the  equipment  in  place  ready  for 
connection.  But  these  assemblies  are  rather  expensive 
when  relay  testing  is  a  comparatively  infrequent  job. 
Generally  the  tester  loads  up  his  car  with  meters,  load 
boxes  and  rheostats  and  goes  out  to  the  job.  Then  if  he 
wants  to  avoid  cramps  in  his  legs  from  squatting  or 
kneeling  down  to  read  and  manipulate  his  apparatus  on 
the  floor  he  spends  a  few  of  many  minutes  hunting  for  a 
box  or  a  table  to  set  his  equijiment  on,  finds  something, 
or  he  does  not :  in  either  event  he  has  lost  time.  This  loss 
of  time  does  not  occur  in  relay  testing  on  the  system  of 
the  Central  Illinois  Electric  &  Gas  Company.  The 
tester’s  equipment  includes  a  small,  low-priced  type¬ 
writer  table  with  the  legs  made  demountable.  Then  when 
the  tester  gets  on  the  job  he  simply  sets  up  the  table  and 
is  ready  to  go  with  his  slide  wire  rheostat  and  testing 
switches,  i)ermanently  fixed  to  the  table  top. 
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Semi-Automatic  Operation 


Obtained  at 


By  L.  M.  ROBERTSON 

J'rattsmission  Engineer, 

Public  Sennce  Company  of  Colorado,  Denver 

IN  CARRYING  out  its  modernization  program,  one 
phase  of  which  has  already  been  described  (Elec¬ 
trical  World,  June  17,  1933,  page  805),  the  Public 
Service  Company  of  Colorado  was  confronted  with  the 
problem  of  utilizing  the  output  of  two  small  hydro 
jilants  efficiently  and  economically.  Both  of  these  plants 
are  connected  to  the  central  system  of  the  company, 
which  system  is  made  up  of  an  interconnection  of  plants 
with  100-kv,  transmission  lines,  as  shown  in  Fig.  1. 
Summit  and  Fall  River  hydro  plants  supply  power  to  the 
towns  of  Dillon  and  Idaho  Springs,  respectively.  It  will 
be  noted  that  the  size  of  these  plants  is  relatively  small 
compared  with  that  of  the  system,  although  their  capac¬ 
ity  is  valuable  to  the  local  districts  in  case  of  separation 
from  outside  sources  of  power. 

Built  in  1909,  the  Fall  River  plant  has  two  3C)0-kw. 
generators  supplying  power  for  mill  and  mine  opera¬ 
tions.  Recently  it  was  leased  to  the  Public  Service  Com¬ 
pany  of  Colorado,  which  installed  semi-automatic  control 
equipment  to  make  the  plant  run  on  a  stream-flow  basis 
attended  by  one  employee  who  lives  at  the  plant.  Since 
this  plant  is  connected  to  the  central  system,  its  particu¬ 
lar  value  is  its  kilowatt-hour  generation,  which  offsets 
the  cost  of  coal  at  the  steam  plants  on  the  system. 

In  adapting  this  plant  for  automatic  control  on  the 
stream-flow  basis  a  rather  unusual  method  was  employed 
to  reduce  the  investment  involved  in  equipment.  The 
waterwheels  of  the  generators  are  of  the  single-runner 
type  with  hand  control  on  the  needle  stem,  the  governor 
operating  a  deflector  in  the  water  stream.  In  order  to 
make  this  plant  automatic  it  was  necessary  to  provide 
a  drive  for  the  needles.  This  was  accomplished  inex- 
])ensively  by  using  a  motor-operated  valve  control  which 
moves  the  needle  through  a  sprocket-and-chain  drive, 
The  motor  drives  gearing  through  a  worm,  which  is 
normally  held  in  position  by  a  thrust  spring.  When  the 
needle  closes  or  meets  an  obstruction  the  worm  will 
move  against  the  thrust  spring,  opening  the  limit  switch 
on  the  shaft  of  the  worm,  thus  stopping  the  motor.  The 
mechanical  layout  of  this  construction  is  shown  in  Fig.  2. 


Small  stream  flow  plants  modernized 
to  save  fuel  at  steam  stations. 
Automatic  operation  improves  reli¬ 
ability  of  service. 
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Fig.  1 — Semi-automatic  hydros  save  coal  for 
Public  Service  Company  of  Colorado 


Fig.  2 — Motor  drive 
applied  to  the 
needles  of  the  Fall 
River  water  wheel 
jet 


Fig.  3  —  Simplified 
control  circuits 
for  an  inexpensive 
semi-automatic  con¬ 
trol  installation 
Designed  for  stream 
flow  operation,  three 
rheostats,  one  at  the 
forebay  and  actuated 
by  a  float,  and  one  at 
each  machine,  form  a 
balanced  circuit, 
changes  in  which  op¬ 
erate  relays  to  re¬ 
adjust  the  needle 
openings  for  balanced 
operation. 


Bridge  circuit  used  for  control 

Control  for  the  needle  motors  is  based  on  a  bridge 
circuit  (Fig.  3)  with  a  rheostat  at  the  forebay  and  a 
rheostat  coupled  to  each  needle.  The  rheostats  form  a 
variable  resistance,  control  wires  being  provided  between 
the  two  points.  As  long  as  the  float  in  the  forebay  re¬ 
mains  at  a  certain  position  no  change  in  the  circuit  will 
be  made  and  the  needle  positions  will  remain  constant. 
Should  the  water  level  change  the  rheostat  at  the  fore¬ 
bay  moves  from  its  position,  unbalancing  the  circuit, 
which  causes  the  balance  relay  to  operate,  changing  the 
needle  positions  until  balance  is  obtained. 
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Fig.  4 — Selsyn-controlled,  motor-driven  needle 
stem  operators  applied  to  the  triple-runner 
machines  at  the  Summit  plant 


Hydro  Plant 


Fig.  5 — Simplified  schematic  diagram  of  the  control 
or  the  machines  at  Summit  plant 

Balanced  stream  flow  operation  is  provided  by  arrang¬ 
ing  the  Selsyn  motors  at  each  machine  to  operate  Mer- 
coid  switches  and  thus  readjust  needle  positions  until  the 
water  in  the  forebay  returns  to  its  proper  level. 

Emergency  operation  is  provided  for  by  means  of  a 
frequency  relay  at  tlie  forebay.  Contacts  of  this  instru¬ 
ment  are  normally  closed,  short  circuiting  the  emergency 
section  of  the  rheostat.  Should  the  frequency  drop 
these  contacts  open  and  contacts  on  the  “normal”  side 
will  close,  short  circuiting  the  resistance  on  the  “normal” 
side  and  causing  the  machines  to  pick  up  load  and  pro¬ 
vide  emergency  capacity  for  the  district.  A  preference 
switch  is  included  at  the  plant  so  that  either  machine 
can  he  loaded  up  first,  depending  upon  the  position  of 
this  switch.  The  application  has  been  entirely  satisfac¬ 
tory  for  the  purpose  for  which  it  was  intended. 

Amortizing  the  cost  of  the  automatic  equipment  over 
the  period  of  the  lease  and  paying  the  operating  costs, 
which  include  the  wages  of  an  attendant  living  at  the 
plant,  the  cost  per  kilowatt-hour  at  this  plant  has  been 
competitive  with  coal  costs  at  the  steam  plants.  Thus 
additional  capacity  in  the  Idaho  Springs  district  has  been 
obtained  for  a  very  reasonable  cost,  which  could  have 
been  justified  only  by  the  use  of  this  extremely  simple 
semi-automatic  control.  Obviously,  the  cost  of  three 
shifts  of  operators  for  such  a  small  plant  would  have 
been  prohibitive. 

Three  needles  similarly  controlled 

Conditions  surrounding  the  modernization  of  the 
Summit  plant  are  very  similar  to  those  encountered  at 
Fall  River.  Summit  likewise  has  proved  to  be  valuable 
as  standby  capacity  for  the  district  when  the  town  of 
Dillon  is  separated  from  the  lOO-kv.  system.  The  plant, 
flumes  and  distribution  system  are  all  managed  by  one 
man.  and  the  property  was  in  such  a  bad  state  of  repair 
when  it  was  acquired  by  the  Public  Service  Company 
ot  Colorado  that  immediate  improvement  was  requirecl. 
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It  was  questionable  whether  or  not  the  plant  could  be 
kept  in  service  and  the  investment  held  intact  and  still 
pay  the  costs  of  maintaining  the  property  and  bringing 
it  up  to  satisfactory  conditions.  A  number  of  investi¬ 
gations  were  made  and  it  was  finally  decided  to  install 
a  semi-automatic  control  equipment  similar  to  that  in  the 
Fall  River  plant. 

The  two  machines  in  the  Summit  plant  have  three 
needles  and  runners  per  machine.  This,  therefore,  some¬ 
what  complicated  the  control  of  the  needles,  the  governor 
on  these  machines  also  operating  on  a  deflector  in  the 
water  stream.  A  scheme  was  worked  out  whereby  a 
“Selsyn”  motor  was  installed  at  the  forebay  and  con¬ 
nected  to  a  float.  At  each  of  the  two  machines  another 
Selsyn  motor  was  installed.  These  Selsyns  operate 
“Mercoid”  switches  in  the  control  circuit  of  the  motor 
which  drives  the  needles  through  a  worm  gear.  When 
the  Selsyn  at  the  forebay  takes  up  a  new  position  the 
receiving  Selsyns  at  the  machines  operate  to  close  the 
Mercoid  switches  on  the  motors  driving  the  needle 
stems.  When  the  water  in  the  forebay  has  returned 
to  the  proper  level  the  Mercoid  switches  open  and  stop 
the  motors,  leaving  the  needles  in  the  position  of  bal¬ 
anced  operation  with  reference  to  the  forebay  water 
level.  Mechanical  and  electrical  connections  for  this 
installation  are  shown  in  Figs.  4  and  5. 

In  modernizing  these  tw'O  small  hydro  plants  it  should 
be  noted  that  the  protective  equipment  consists  only  of 
short-circuit  protection  of  the  generators.  Past  experi¬ 
ence  has  indicated  that  bearings  and  windings  on  these 
slow'-speed  machines  give  very  little  trouble  over  long 
periods  of  time,  and  it  was  felt  that  elaborate  relaying 
equipment  to  protect  against  these  various  failures  was 
not  justified. 

By  devising  this  inexpensive  automatic  control  for 
these  small  hydro  plants  it  has  been  possible  to  reduce 
ex])enses,  make  much  needed  repairs  to  the  system  and 
save  fuel  without  decreasing  the  payroll.  In  addition 
to  making  these  plants  more  reliable,  this  work  has 
proved  a  very  efficient  way  of  protecting  the  investment 
in  small  hydro  plants  and  obtaining  power  at  a  very 
reasonable  cost. 

T 

Removing  Competitive  Situation 

In  many  instances  where  utility  customers  have  had 
reports  prepared  for  them  as  to  the  advisability  of 
installing  their  own  generating  plants  a  good  proportion 
of  the  savings  indicated  could  be  effected  without  install¬ 
ing  the  generating  plant  and  with  but  few  changes  in 
their  existing  equipment  for  furnishing  steam  for  heat¬ 
ing  and  process  work.  “In  several  such  instances,”  says 
II.  C.  Thuerk,  Utility  Management  Corporation,  “it  was 
found  that  if  recommendations  were  made  to  effect  de¬ 
creased  operating  costs  of  this  nature  before  considera¬ 
tion  was  given  to  the  installation  of  generating  equipment 
the  amount  of  savings  to  be  obtained  through  the  installa¬ 
tion  of  the  generating  equipment  alone  did  not  justify  its 
investment.  It  w’ould  therefore  be  a  very  wise  policy 
for  each  company  to  make  sure  that  each  of  its  present 
customers  who  is  in  the  competitive  class  is  obtaining 
and  utilizing  powder  and  heat  in  the  most  economical 
manner.  Such  a  procedure  will  make  it  much  easier  to 
deal  with  competitive  power  situations  when  they 
ultimately  develop.” 
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Dairy  Products  Plant  Saves  by 


By  L.  V.  GLAVINOVICH 


lilcdrical  Engineer 
C.  C.  Moore  &  Company.  Engineers, 
San  I  rancisco 


Fig.  1 — Simplicity  and  safety 
arc  characteristics  of  this 
modern  steel  construction 

This  main  switchl)oan1  is  com¬ 
posed  of  eipht  two-circuit  panels 
arul  one  central  instrument  panel 
with  Krouml-detector  lamps. 

Fig.  2 — Characteristic  sec¬ 
tion  of  distribution  switch¬ 
board 

Down  the  center  of  this  section 
extends  a  vertical  bus  flanked 
on  each  side  by  a  row  of  reced- 
iuR-blade  fusible-blade  knife 
switches,  a  row  of  masnetic 
switches  and  a  wiring  gutter. 

Flexibility  of  this  construction  is 
illustrated  by  the  reversing 
magnetic  switch  installed  over 
the  standard  magnetic  switches. 

Practically  any  combination  of 
circuits  and  control  Is  obtain¬ 
able.  Hu.ses  serving  adjacent 
.sections  of  these  switchboards 
are  horizontally  supported  in 
the  upper  or  lower  inclosures. 


AT  THE  new'  plant  of  the  Dairy  Delivery  Company, 
San  Francisco,  Calif.,  careful  consideration  in 
X  A.  design  insured  maximum  economy  and  convenience 
in  operation  and  maintenance.  This  plant,  which  replaces 
a  numljer  of  smaller  units,  has  a  maximum  daily  capacity 
of  90,000  gal.  of  milk  and  makes  wholesale  and  retail 
delivery  of  dairy  products  and  byproducts.  Modern 
machinery  and  methods  insure  the  highest  standards  of 
(luality,  and  the  plant  layout  not  only  makes  for  high 
operating  efficiency  hut  also  provides  for  an  accurate 
check  on  the  cost  of  operation  of  each  operating  depart¬ 
ment  through  a  well-planned  arrangement  of  the  elec¬ 
trical  circuits. 

The  ])lant  is  arranged  in  four  sections,  each  of  which 
is  subdivided  into  one  or  more  units  or  departments, 
each  plant  unit  being  supplied  by  a  separate  feeder  from 
the  main  switchboard. 

Units  comprising  the  first  section  include  the  power 
plant,  ice-making  plant,  milk  plant,  byproducts  plant, 
laboratory,  office  units  Nos.  1  and  2,  laundry,  cafeteria, 
office  elevator,  emergency  lighting  and  electric  sign,  i'he 
second  section,  known  as  the  loading  shed,  covers  a 
ground  area  of  ap])roximately  50,000  sq.ft,  and  consists 
of  four  concrete  driveways,  each  of  wiiich  can  accom¬ 
modate  a  double  row'  of  wholesale  and  retail  delivery 
trucks  and  a  complete  system  of  conveyors  necessary  for 
the  loading  and  delivery  oi)erations.  The  conveyor  sys¬ 
tem  is  arranged  with  hinged  sections  and  reversing  sec¬ 
tions  to  give  complete  flexibility.  The  third  and  fourth 
sections  are  made  up  of  the  blacksmith  shop,  auto  shop, 
])aint  shop  and  the  ice  cream  plant. 

Services  to  each  of  these  units  or  departments  are 
individually  metered  to  permit  accurate  accounting  and 
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Centralized  Operations 


Fig.  3 — Call-and-answer  board  per¬ 
mits  centralized  grouping  of  all 
pumps 

This  increases  efliciency  and  promotes 
economy  in  e<iuipment  and  labor. 


Centralized  pumping  system  consisting  of  sixteen  units 
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Fig.  4— 


cost  compilations.  Rower  is  sui)plied  through  an  11-kv.. 
three-phase  underground  cable  to  a  bank  of  three  200- 
kva.  transformers  located  in  a  transformer  vault  adjoin¬ 
ing  the  compressor  room  in  the  power  plant.  1  he 
4f)0-volt,  three-phase  secondary  from  the  transformer 
vault  to  the  main  switchboard  located  in  the  compressor 
room  consists  of  two  1. 000.000-circ.mil.  paper-insulated, 
lead-sheathed  cables  i)er  phase,  one  cable  of  each  ])hase 
being  installed  in  each  of  two  5-in.  soapstone  ducts. 
One  spare  5-in.  duct  provides  for  increasing  the  capacity 
by  50  per  cent.  In  the  plant  design  the  locations  of  the 
transformer  vault  and  the  main  switchboard  were  so 
arranged  to  make  the  cable  run  between  them  as  short 
as  ]M)ssible,  the  length  of  run  being  approximately  60  ft. 
This  location  was  selected  after  careful  consideration  of 
convenience  in  oi)eration  and  economy  of  installation  with 
resjH'ct  to  the  center  of  distribution. 

The  main  switchboard  is  of  a  dead-front  type  com¬ 
posed  of  nine  one-piece  steel  panels,  eight  of  which  con¬ 
trol  two  feeder  circuits  each.  Each  circuit  is  equipi)ed 
with  individual  fusible  knife  switches  and  watt-hour 
meters.  Feeders  supply  both  light  and  power  and  all 
are  three  phase  with  the  exception  of  three  supplying 
comparatively  small  single-phase  loads.  On  the  central 
panel  of  the  main  switchboard  are  mounted  the  curve¬ 
drawing  voltmeter  and  ground  detector  pilot  lamps  on 
the  4f)0-volt  bus.  Ground  detector  lamps  give  dim  indi- 
cati(,n  for  the  normal  ungrounded  system,  indicating  a 
ground  on  any  ])hase  by  the  brightness  of  the  lami:)  on 
that  particular  phase. 

R'ecause  the  ceilings,  walls  and  floors,  as  well  as  all 
cquijHuent.  in  the  milk  and  hyprcxlucts  plant  are  washed 
daily  with  steam  and  water  and  because  such  i)lants 


liberate  lactic  acid  vapors,  moisture  and  corrosive  con¬ 
ditions  were  given  careful  consideration.  P'eeders  from 
the  main  switchboard  are  carried  underground  only  in 
the  power  plant  and  compressor  room,  lead-covered 
cable  l)eing  used.  In  general,  conduits  from  the  main 
switchboard  terminate  in  the  passageway  adjoining  the 
compressor  room  and  run  overhead  to  eliminate  the 
corrosion  at  floor  lines  which  is  exi)erienced  under  the 
severe  operating  conditions  outlined  above. 

PTeder  circuits  terminate  at  distribution  lK)ards  located 
tbroughout  the  various  buildings  of  the  plant.  The  dis¬ 
tribution  boards  are  pKated  adjacent  to  centers  of  dis¬ 
tribution,  but  in  places  where  there  are  no  moisture  and 
corrosive  vapors. 

Distribution  switchboards  are  completely  inclosed. 


Fig.  5 — Underground  circuits  terminate  in  steel  pull  boxes 

From  these  pull  boxes  overhead  conduits  are  extended 
for  plant  distribution  as  water  and  corrosive  vapors  pres¬ 
ent  in  dairy  products  plants  make  overhead  distribution 
necessary. 


y 


Fig.  6 — Dry-type  transformers 
mounted  conveniently  in  other¬ 
wise  unusable  wall  space 

Supply  liphtinp  and  small  power 
with  1 15/230-voIt,  3-wire  service. 


Fig.  7 — Control  equipment  in 
loading  shed 

On  the  coliiinn  at  the  left  is  the  control 
for  the  conveyor.  On  the  column  at  the 
ripht  is  a  lightin;?  cabinet  served  from  the 
individual  dry-type  transformer  indicated 
by  arrow.  Similar  equipment  for  the  next 
bay  may  be  seen  on  the  wall  in  the  back- 
pround. 


dead-front,  steel  switchboards  arranged  for  mounting 
directly  against  the  wall  with  all  buses,  connections  and 
equipment  accessible  from  the  front.  The  branch  cir¬ 
cuits  are  controlled  by  Trumbull  receding  blade  fusible 
knife  switches  approved  by  the  Underwriters’  Labora¬ 
tories  for  440-volt  motor  circuits.  The  receding  blades 
operate  at  right  angles  to  the  cover  plate  of  the  unit 
so  that  the  handle  is  practically  flush  wu’th  the  cover 
plate  in  either  position  of  the  switch ;  this  reduces  the 
size  of  the  fusible  switch  unit  to  a  minimum  and  virtu¬ 
ally  eliminates  all  projections  from  the  front  of  the 
switchboard. 

The  distribution  switchboards  comprise  an  assembly 
of  sections,  each  consisting  of  a  vertical  bus  with  one 
vertical  row  of  seven  v30-60-amp.  convertible  fusible 
.switch  units  with  magnetic  switches  and  a  wireway  on 
each  side  of  the  vertical  bus.  Each  section  is  therefore 
suitable  for  the  control  of  fourteen  circuits.  By  using 
the  unit  assembly  extreme  flexibility  is  provided  for  in 
the  arrangement  of  circuits,  groupings  being  made  in 
units  of  seven  circuits  or  multiples  thereof.  The  buses 
supplying  the  distribution  switchboards  are  horizontally 
mounted,  located  either  at  the  top  or  bottom  of  the 
switchboards  in  inclosures  common  to  all  units.  Vertical 
wireways  adjacent  to  each  unit  include  special  construc¬ 
tion  wherever  necessary  for  mounting  reversing  mag¬ 
netic  switches,  small  transformers  for  low-voltage  control 
circuits  and  other  special  provisions  necessary  for  indi¬ 
vidual  circuits.  As  both  the  100-amp.  and  200-amp. 
fusible  switch  units  require  space  equivalent  to  two 
30-60-amp.  convertible  fusible  switch  units,  any  required 
combination  is  available.  Where  seven  or  less  switch 
units  are  required  for  any  distribution  switchboard  the 
vertical  bus  and  one  row  of  units  are  used  with  spare 
units  or  steel  construction  providing  for  future  expan¬ 
sion  as  required.  The  use  of  distribution  centers  of 
the  type  descril)ed  is  i>ractically  universal  in  this  plant. 


the  only  deviation  in  this  practice  being  in  places  where 
only  a  few  circuits  are  required,  in  which  case  the  dis¬ 
tribution  centers  consists  of  fusible  safety  switches 
mounted  in  individual  cases. 

Of  particular  interest  is  the  method  in  which  lighting 
and  small  power  load  are  supplied  from  115/230-volt, 
three-wire,  a.c.  circuits.  The  transformer  installations 
supplying  these  circuits  are  unusual,  not  only  because 
dry-type  transformers  are  used,  but  also  because  special 
approval  was  required  for  the  installation  of  15-kva. 
transformers  of  this  type,  10  kva.  being  the  maximum 
rating  permitted  by  national  and  local  regulations.  The 
use  of  dry-ty]ie  transformers  for  the  lighting  and  small 
power  loads  j^roved  to  be  extremely  satisfactory.  Light¬ 
ing  and  small  power  loads  for  each  unit  of  the  plant 
are  supplied  from  the  main  power  feeder  serving  that 
section. 

I.arger  loads  in  the  main  building  are  supplied  from 
transformer  banks  connected  three-phase.  460  volts  delta 
to  six-phase,  115/230  volts,  seven-wire  star  with  a 
grounded  neutral.  Each  bank  feeds  a  three-section 
lighting  cabinet,  each  section  Ijeing  connected  to  one 
115/230-volt,  three-wire  feeder.  Power  supplied  to  each 
lighting  cabinet  therefore  consists  of  three  l^J-in.  con- 
fluits,  each  having  three  conductors  supplied  directly 
from  an  individual  transformer  bank.  For  the  smaller 
lighting  and  power  loads  in  the  main  building  and  other 
sections  of  the  plant  a  single-phase  transformer  is  used 
for  each  lighting  cabinet. 

This  lighting  system  limits  single  transformers  to  a 
maximum  of  15  kva.,  but  provides  for  transformer  banks 
having  a  maximum  of  45  kva.  and  maintains  uniform 
lighting  panels  throughout  the  plant.  By  using  trans¬ 
former  banks  with  the  six-phase,  seven-wire  system  for 
the  larger  loads  the  conduits  for  the  lighting  cabinet 
feeders  were  standardized  at  1;J^  in.,  the  maximum  size 
which  could  be  embedded  in  the  3;|-in.  concrete  floor 
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slabs  of  the  office  portion. of  the  building.  The  use  of 
any  other  lighting  system  would  have  required  larger 
conduits. 

Motors  and  control 

Plants  of  this  type  require  a  large  number  of  small 
motors  which,  in  so  far  as  practical,  are  served  from 
440-volt  circuits  even  in  the  fractional-horsepower  sizes. 
In  this  plant  as  much  of  the  load  as  possible  is  supplied 
directly  from  440-volt  distribution  switchboards.  Small 
single-phase  motors  for  special  operating  conditions  and 
electrically  operated  office  machines  are  supplied  from 
the  115-volt  lighting  circuits  and  a  special  115-volt, 
d.c.  motor-generator  set  respectively. 

Complete  control  of  the  various  processes  is  facilitated 
by  the  use  of  individual  motor  drives  and  automatic 
motors  and  solenoid-operated  valves,  meters  and  pyrom¬ 
eters.  Water-tight  pushbuttons  and  control  equipment 
are  used  throughout  the  plant  on  account  of  the  condi¬ 
tions  previously  described. 

Typical  of  the  planning  which  has  made  possible 
greater  convenience  and  lower  labor  costs  is  the  co¬ 
ordination  between  the  oi>eration  of  the  power  plant  and 
the  milk  plant  secured  by  means  of  an  automatic  call- 
and-answer  system  which  can  be  extended  to  other 
sections  if  required  some  time  in  the  future.  The  power 
plant  consists  of  a  boiler  room  and  a  compressor  room, 
arranged  so  as  to  permit  efficient  operation  with  onlv  one 
operator  per  shift.  In  the  compressor  room  pumps 
for  supplying  ice  water,  hot  water,  cooling  water  and 
condenser  water  for  the  plant  are  arranged  in  groups 
of  four,  a  total  of  sixteen  pumping  units  being  installed 
in  this  room.  Each  ]nimping  unit  is  driven  by  an  indi¬ 
vidual  motor  with  the  control  button  mounted  at  the 
motor  itself.  Each  group  of  pumps  is  connected  to  three 
separate  headers  for  supplying  the  various  plant  units. 

Instead  of  running  the  control  circuits  of  the  pumping 
motors  to  the  various  points  of  use,  co-ordination  between 
the  power  plant  and  milk  plant  is  secured  by  means  of 
an  automatic  call-and-answer  system.  When  the  plant 
o])crator  wants  to  start  a  pump  he  presses  a  pushbutton 
which  lights  an  indicating  lamp  and  sounds  an  alarm  in 
the  compressor  room.  The  operator  there  starts  the 
required  pump,  and  when  pressure  in  the  header  is  built 
up  to  a  certain  point  a  mercoid  switch  automatically 
returns  the  indication  to  the  plant  operator  by  means  of 
an  indicating  lamp  on  the  operating  floor.  This  central¬ 
ized  operation  simplifies  both  the  electrical  control  and 
the  mechanical  layout  of  the  various  water  services  as 
well  as  economizing  on  pump  equipment  and  also  enabling 
one  operator  to  control  the  entire  pumping  operations  for 
the  plant. 

The  connected  load  consists  of  approximately  700  hp. 
in  motors  and  176  kva.  in  lighting,  the  maximum  demand 
being  approximately  353  kw.  Because  the  daily  load 
is  comparatively  large  during  the  period  from  9  p.m.  to 
12  noon  and  comparatively  small  between  12  noon  and 
9  p.m.  and  because  the  average  power  factor  is  77  per 
cent  the  power  rate  is  comparatively  low’.  Definite  econ¬ 
omies  have  been  made  possible  by  the  centralization  of 
activity  in  this  modern  plant  as  compared  to  operations 
carried  on  in  small  separated  units.  However,  moderni¬ 
zation,  to  be  wholly  eflfective,  must  take  into  considera¬ 
tion  not  only  the  physical  merger  of  facilities  but  also 
a  carefully  planned  design  of  each  particular  unit  of  a 
plant  in  relation  to  its  entirety.  This  plant  illu.strates  the 


manner  in  which  actual  power  costs  may  be  reduced  and 
plant  operating  convenience  and  savings  effected  by  such 
co-ordination. 

T 

Lamp  Inspections  Prevent 
Ill-Advised  Economy  of  Light 

By  M.  W.  ROSS* 

Lighting  Sales  Department, 

C ommomvealth  Edison  Company,  Chicago 

For  some  time  regular  commercial  and  industrial  light¬ 
ing  salesmen  have  been  assigned  blocks  in  their  districts 
in  which  they  were  expected  to  call  on  every  customer  to 
tell  them  of  the  advantage  of  using  the  proper  size  lamps 
and  also  of  filling  empty  sockets  and  renewing  burned-out 
lamps.  In  this  way  the  entire  city  has  been  covered.  For 
the  year  1932  more  than  67,000  lamps  were  renewed. 
During  the  first  six  months  of  1933  3,513  orders  for  a 
total  of  31,158  lamps  were  secured.  This  was  an  aver¬ 
age  of  8.8  lamps  per  order  and  resulted  in  reclaiming 
512  kw.  load. 

Our  department  has  arranged  to  be  notified  whenever  a 
customer  desired  to  replace  present  lamps  w’ith  smaller 
ones.  By  reaching  the  customer  before  the  lamps  were 
delivered  we  have  often  been  able  to  show’  him  the  harm 
he  is  doing  his  business  by  reducing  the  amount  of  light 
used.  WT  point  out  that  the  saving  is  on  the  low’  rate 
and,  therefore,  small  in  proportion  to  the  total  bill. 

Many  large  stores,  hotels,  clubs,  and  the  like,  thought 
it  necessary  to  reduce  their  lighting  bill,  but  hesitated  to 
reduce  lamp  sizes  without  our  advice  as  to  where  this 
could  best  be  done.  We  carried  out  very  complete  sur¬ 
veys,  reporting  on  lamp  sizes  used  in  individual  depart¬ 
ments,  foot-candle  intensities  and  conditions  of  walls, 
ceilings  and  lighting  equipment  including  showcase,  stock 
room  and  window  lighting.  A  check  was  also  made  on 
circuit  and  riser  capacities  and  on  socket  voltages.  We 
pointed  out  in  efficiencies  in  their  present  system,  showing 
how’  they  w’ere  wasting  money  for  electricity  used  for 
lighting  when  their  fixtures  were  dirty,  w’alls  and  ceilings 
too  dark,  improper  types  of  lamps  used,  lamp  voltages 
incorrect,  fixtures  inefficient.  Where  an  excessive  amount 
of  light  w’as  being  used  we  did  not  hesitate  to  tell  them 
about  it.  This  was  found  to  be  the  case  in  most  stock- 
rooms  where  we  found  the  majority  of  lamps  left  burn¬ 
ing  all  day  w  ith  little  use  made  of  the  space.  When  their 
standards  of  lighting  were  Itelow’  those  of  their  competi¬ 
tors  w’e  told  them  about  this  also. 

Almost  invariably  these  surveys  have  resulted  in  re¬ 
lighting  jobs,  with  a  considerable  increase  in  wattage  in 
some  cases,  these  merchants  and  building  owners  being 
convinced  that  good  lighting  is  an  asset.  In  one  case  one 
of  Chicago’s  largest  merchandising  establishments  re¬ 
lighted  its  main  floor  with  a  system  of  indirect  built-in 
lighting  which  resulted  in  an  increased  load  of  more  than 
100  kw’.  It  also  replaced  obsolete  showcase  lighting 
e(iuipment  on  this  floor  with  an  up-to-date  type  of  re¬ 
flector  using  25-w’att  T-6^  lamps  to  replace  the  15- watt 
F-10  lamps  formerly  used.  More  than  10,000  F-10  lamps 
used  in  the  show’cases  are  being  replaced  with  25-w’att 
T-6^  lamps. 

*From  paper  before  the  Illuminating  Engineering  Society. 
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Curve-Drawins  Device  Tests 
Oil  Breaker  Travel 

By  M.  S.  SCHNEIDER  and  S.  GOLDSMITH 

Electric  Operating  Department, 

I'nion  Gas  &  Electric  Company,  Cincinnati,  Ohio 

Check  of  the  electrical  condition  of  an  oil  circuit  breaker 
can  be  easily  obtained  with  available  e([ini)ment,  but  it  has 
been  difficult  t(j  determine  whether  a  ])articular  unit  is 
properly  adjusted  mechanically,  and  the  correctness  of 
adjustments  has  been  dependent  ujxm  the  skill  and  experi¬ 
ence  of  the  workman.  A  partial  check  on  the  mechanical 
condition  which  is  used  extensively  is  to  “time”  the  open¬ 
ing  and  closing  ojxTation  by  means  of  a  synchronous  timer. 


Analyzer  of  circuit  breaker  mechanical  operation 

A  drum  of  suitable  dimensions  is  driven  at  a  constant 
speed  throuRh  reduction  gearing  by  a  small  synchronous 
motor.  A  pencil,  bearing  against  a  chart  on  the  drum, 
is  fastened  to  a  guide  operating  on  a  square  vertical  shaft 
and  is  caused  to  move  up  and  down  through  a  reducing 
motion.  This,  in  turn,  derives  its  motion  from  a  rod 
attached  directly  to  the  lift  rod  of  the  oil  circuit  breaker. 

The  rotary  motion  of  the  drum  as  driven  by  the  syn¬ 
chronous  motor  thus  gives  time  in  cycles  as  abscissa  on 
the  chart,  while  the  ordinate  of  the  chart  represents 
travel  of  the  oil  circuit  breaker  contact  mechanism.  The 
reducing  motion  is  necessary  to  obtain  a  small,  compact 
device  and  its  use  is  also  desirable  in  order  to  obtain  a 
curve  of  suitable  horizontal  and  vertical  proportions. 

On  the  device  now  being  u.sed  one  cycle  of  time  is  rep¬ 
resented  by  0.77  in.  on  the  chart  and  one  inch  of  con¬ 
tact  travel  by  0.5  in.,  or,  in  other  words,  a  two  to  one 
reducing  motion  is  used.  The  device  weighs  32  lb.,  is 
14.5  in.  high,  0  in.  wide  and  15  in.  long  over-all.  The 
drum  carrying  the  chart  is  4  in.  in  diameter  and  rotates 
at  225  r.p.m. 

This  methtKl  involves  so  many  variables  that  the  results 
so  obtained  are  of  questionable  value.  A  device  which 
eliminates  many  of  the  objectionable  features  of  former 
methods  for  testing  has  been  constructed  by  the  Union  Gas 
&  Electric  Company.  Its  design  and  construction  are  ap¬ 
parent  from  the  accompanying  illustration.  This  device 
draws  a  curve  of  the  ojiening  and  closing  stroke  so  that  the 
action  of  the  oil  circuit  breaker  at  any  portion  of  the 
travel  may  lie  seen  at  a  glance.  It  is  mounted  in  a  suitable 
place  on  the  center  jxile  of  the  oil  circuit  breaker. 

A  drilled  and  tapped  plug  is  removed  from  the  top  travel  stop 
and  a  quarter  inch  rod  is  inserted  through  the  opening  and 


screwed  into  the  stop  on  the  top  of  the  lift  rod  which  carries 
the  contacts.  This  rod  is  then  clamped  to  the  main  slider  of  the 
travel  device.  A  jTaper  is  fastened  around  the  drum  and  is 
secured  by  a  gummed  end.  The  motor  is  started  and  a  “zero” 
line  is  drawn  on  the  chart  with  the  breaker  in  the  open  or  closed 
position.  With  the  drum  still  rotating,  the  breaker  is  tripped 
or  closed,  and,  after  it  has  come  to  rest,  the  motion  of  the  drum 
produces  a  “full  travel”  line.  These  two  lines  show  the  limits 
of  travel  and  the  motion  of  the  oil  circuit  breaker  mechanism 
will  have  traced  a  curve  between  these  two  limits.  The  drum 
is  then  removed  and  the  chart  cut  vertically  at  the  beginning  of 
motion.  This  point  on  the  resultant  chart  may  occur  at  any 
point  on  the  cylinder  of  paper. 

The  joint  where  the  paper  was  fastened  does  not  present  any 
objectionable  features  in  the  record,  even  though  it  should 
occur  in  the  center  of  the  chart.  The  workman  then  takes  the 
chart  and  lays  a  transparent  template  over  it.  This  template 
carries  complete  information  as  to  the  allowable  tolerance  in 
adjustment  of  contact  separation,  speed,  total  travel,  and  rebound. 
If  the  curve  as  obtained  falls  within  these  limits,  the  adjustments 
are  considered  to  be  correct.  If  it  does  not,  the  form  of  the 
curve  indicates  just  where  adjustments  are  necessary. 

The  final  curve  on  each  oil  circuit  breaker  is  then  sent 
in  to  the  departnient  head,  along  with  the  regular  main¬ 
tenance  and  overhaul  rejxjrt.  The  device  has  proved  par¬ 
ticularly  useful  when  equipping  older  style  breakers  with 
modem  tyixs  of  interrupting  devices.  Frequently,  these 
devices  impose  conditions  on  the  mechanism  different  from 
the  original  equipment  and  require  adjustments  which 
can  only  be  made  either  w’ith  the  aid  of  an  oscillograph  or 
some  such  device  as  described  in  this  article.  This  is  par¬ 
ticularly  true  with  the  lighter  types  of  contacts  and  with 
the  high-speed  tyjxs  of  oil  circuit  breakers. 

T 

Erosion  Tests  or 
Turbine-Blade  Materials 

Erosion  of  low’-pressure  blading  in  turbines  is  im¬ 
portant  not  only  because  of  its  influence  on  efficiency, 
but  on  account  of  the  expense  involved  in  blade  repairs. 
Satisfactory  results  can  be  obtained  wdth  high  blade 
speeds,  asserts  C.  R.  Soderberg,*  by  protecting  the  back 
of  the  inlet  edge  with  shields  having  a  hardness  in  excess 
of  500  Brinell.  Stellite  has  been  found  to  be  one  of  the 
best  materials  for  this  purpose,  he  declares.  Low-pres¬ 
sure  blading  can  now  be  operated  at  top  speeds  in  excess 
of  1,200  ft.  i)er  second  with  intensities  of  erosion  no 
worse  than  formerly  obtained  with  conventional  blades 
at  SXX)  ft.  per  second. 

Erosion  Tests  of  Different  Blade  Materials  • 
at  Tip  Speed  of  1,000  Ft.  per  Second 


.\pprox.  Loss  of  Loss  per 

Hardness  I.enKth  Weinht,  Minute,  Compara- 


Speci¬ 

men 

Material 

Vickers 

Brinell 

of  Test, 
Minutes 

Per 

Cent 

Per 

Cent 

tive  Erosion 
Resistance 

HI 

H2 

12  Per  Cent 
Cr.  steel  with 
Stellite  shield 

600 

30 

0.9 

0.030 

6.3 

II 

13 

1 2  Per  Cent 
t  r.  steel 

225 

20 

3.8 

0.  190 

I.Cfl 

Jl 

J2 

Tantalum 

150 

8 

2.7 

0.337 

0.56 

Kl 

K2 

5  Per  Cent  Ni 
steel 

172 

4 

1.7 

0.425 

0.45 

LI 

Nitralloy 

200-900 

1 1 

1.0 

0.091 

2.  in 

L2 

*Manager  turbine  division,  IVestinghonse  Electric  &  Manufac^ 
taring  Company. 
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Water-Heating 
Checked  for 


Characteristics 
OFf-Peak  Operation 


Puget  Sound  Power  &  Light  Company 
makes  exhaustive  analysis  of  water- 
heater  design  and  operation  to 
determine  the  most  satisfactory  com¬ 
bination  for  its  off-peak  rate 

By  GEORGE  M.  PALO 

Pufji't  Souu<i  ?07i'er  &  Light  Conif>any 

WHILE  it  is  generally  agreed  that  water  heating 
otters  the  electrical  industry  a  large  and  profit¬ 
able  potential  load,  there  is  little  unanimity  as 
to  the  rates  and  types  of  heaters  which  would  l>est  pro¬ 
mote  its  growth.  Before  filing  its  recent  schedule  offer¬ 
ing  an  8-mill  rate  for  off-peak  water  heating  the  Puget 
Sound  Power  &  Light  Company  made  tests  on  various 
types  of  water  heaters  to  determine  the  design  which 
would  he  most  satisfactory  both  from  the  service  and 
operating  stand[X)ints. 

To  he  satisfactory  for  a  consumer  the  water  heater 
should  l)e  of  minimum  size  for  the  service  desired,  highly 
efficient,  capable  of  meeting  the  varying  hot  water  with¬ 
drawals.  inexpensive  to  operate  and  pleasing  in  appear¬ 
ance.  From  the  ojx^rating  standix)int  the  water  heater 
should  have  a  minimum  of  diversified  demand  on  the 
power  system’s  facilities  and  a  good  load  factor.  Having 
tentatively  decided  that  water-heating  service  could  be 
supplied  economically  only  if  such  demands  were  elimi¬ 
nated  from  its  peak  hours  of  3:30  p.m.  to  7 :30  p.m.,  the 
company  based  its  investigation  on  the  following 
l)remises.  Small  fiat  rate  heaters  continuously  on  the 
line  were  costly  to  the  producer  and  unsatisfactory  to 
the  consumer.  A  large  unit  on  intermittent  service  gives 
better  service,  but  places  inordinately  high  demands  on 
the  system  and  is  impractical  also  from  the  standpoint  of 
fir>t  cost.  Because  the  average  home  is  equipped  with 
a  30-gal.  tank,  which  ])rospective  buyers  might  be  re¬ 
luctant  to  discard,  a  strong  sales  incentive  would  be  pro¬ 
vided  if  this  tank  could  be  adapted  to  satisfactory  ofif- 
IHak  heating  service. 

The  investigation  was  carried  out  using  the  data  on 
hot  water  consumption  as  compiled  by  the  National 
KUctric  Light  Association.  As  reported,  the  average 
consumption  of  hot  water  in  the  United  States  is  10  gal. 
and  the  maximum  16  gal.  per  person  per  day.  On  the 
basis  of  the  average  family  of  4.3  persons,  maximum. 
Ui'inial  and  minimum  days  must  provide  for  a  hot  water 
dnav-ofif  of  75,  50  and  20  gal.  of  hot  water  res{)ectively. 
(See  Table  I  for  draw-ofT  schedule.)  Under  normal 
conditions  there  should  be  13.4  normal,  5  maximum  and 
12  minimum  days  during  each  month. 

Assuming  the  average  conditions,  the  satisfactory 


Average  performance  of  tank  sizes  in  relation  to 

the  daily  hot  water  withdrawals 

Both  the  efficiency  and  gallon  output  per  kilowatt-hour 
increase  rapidly  up  to  th6  120-gal.  day,  but  as  the 
draw-off  increases  the  average  water  temperature 
decreases. 

water-heating  installation  must  be  capable  of  providing 
75  gal.  of  water  daily  which  will  be  above  the  minimum 
usable  temperature  of  120  deg.  F.  The  problem  is  to 
determine  the  tank  and  heater  size  which  will  so  oper¬ 
ate  without  impressing  undesirable  demands  on  the  sys¬ 
tem’s  facilities.  In  order  to  have  good  load  factor  and 
prevent  a  new  peak  from  being  added  to  the  system  it  is 
necessary  to  use  a  small  heater.  However,  if  the  tank  is 
drained  of  hot  water,  the  small  unit  will  not  give  satis¬ 
factory  service  because  of  the  time  required  to  bring 
the  water  up  to  usable  temperatures.  Apparently  the 
solution  is  the  addition  of  a  booster  unit  controlled  by  a 
separate  thermostat,  the  small  unit  being  used  to  take 
care  of  intermittent  demands  on  the  tank,  with  the  larger 
unit  assisting  during  periods  of  heavy  withdrawals.  With 
a  750-w’att  base  unit  heater  and  a  1,500- watt  booster 
unit  it  was  calculated  that  a  standard  30-gal.  tank  would 
be  capable  of  delivering  tbe  75  gal.  per  day  of  hot  water. 

Tests  were  made  on  assemblies  using  clamp-on  heat- 


Table  I — Draw-Offs  Based  on  N.E.L.A.  Schedule 


20-GaI. 

50-Gal. 

75-Gal. 

100-Gal. 

120-Gal. 

1 50-Gal. 

165-Gal. 

185-Gal. 

Time  Day 

Day 

Day 

Day 

Day 

Day 

Day 

Day 

6:00  a.m. 

8 

8 

10.7 

12.8 

16 

17.6 

19.8 

7:00.... 

3 

4 

4 

5.3 

6  4 

8 

8.8 

9.9 

8:00. . . . 

2 

2 

13 

17.3 

20.8 

26 

28.0 

32.0 

9:00.... 

2 

3 

10 

13.3 

16.0 

20 

22.2 

24.6 

10:00... 

3 

10 

13.3 

16.0 

20 

22.2 

24.6 

1 1:00,  . . . 

2 

3 

3 

4.0 

4.8 

6 

6.6 

7.4 

1 2:00  noon 

3 

3 

3 

4.0 

4.8 

6 

6.6 

7.4 

1 :00  p.m. 

I 

5 

5 

6.7 

8.0 

10 

II. 0 

12.4 

5:00.  ... 

2 

2 

2.7 

3.2 

4 

4.4 

5.0 

6:00...  . 

1 

3 

3 

4.0 

4.8 

6 

6.6 

7.4 

■  7:00.... 

2 

4 

4 

5.3 

6.4 

8 

8.8 

9.9 

9:00..  . 

4 

10:00..  . 

to 

10 

13.3 

16.0 

20 

22.2 

24.6 
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ers,  insert  heaters  and  side-arm  circulators  and  factory 
units  of  the  insert,  inside  circulator,  side-arm  circulator 
and  automatic  control  circulator  types.  Heating  character¬ 
istics,  maximum  draw-offs  and  standby  or  idling  losses 
were  obtained  from  each  of  the  above  combinations  to 
determine  which  had  the  most  satisfactory  over-all  char¬ 
acteristics. 

In  making  the  tests  water  entering  the  tanks  was 
measured  by  a  standard  water  meter.  To  obtain  accu¬ 
rate  information  on  the  heating  characteristics  of  the 
various  combinations  of  heaters  a  special  tank  having 
nine  thermometer  wells  placed  6  in.  apart  down  one  side 
was  used.  Thermometers  also  measured  incoming  and 
outgoing  water  temperatures ;  the  temperature  of  the  hot 
water  was  taken  at  the  start  and  the  finish  of  each  draw¬ 
off  as  it  was  being  discharged  into  a  wooden  barrel  for 
weighing  and  obtaining  the  mean  temperature  of  the 
run.  To  obtain  a  record  of  the  energy  consumption  of 
the  base-unit  heater  and  the  booster  heater  a  watt-hour 
meter  and  a  recording  ammeter  were  inserted  in  their 
respective  circuits  with  a  recording  voltmeter  providing 
a  graphic  picture  of  the  voltage  at  all  times. 

Preliminary  tests  made  it  apparent  that  the  location  of 
the  heaters,  the  points  of  application  of  the  hot  and  cold 
water  pipes  and  the  location  and  setting  of  the  thermo¬ 
stats  were  of  vital  importance  to  tank  performance.  Sub¬ 
sequent  studies  were  made  to  determine  the  most  effec¬ 
tive  tyj>es  and  arrangements  of  heaters  and  tanks.  To 
make  the  thermostat  settings  uniform  in  all  tests  the 
booster  thermostat  was  set  to  cut  off  at  a  water  tempera¬ 
ture  of  150  deg.  and  the  base  unit  when  the  top  tem¬ 
perature  reached  170  deg.,  this  being  the  maximum 
allowable  temperature  above  which  alkaline  deposits 
begin  to  collect  inside  of  the  tanks  and  pipes  and  around 
the  elements  themselves. 

Clamp-on  Heaters — Two  combinations  of  clamp-on 
heaters  were  tested,  the  first  with  the  750- watt  base 
heater  4  in.  from  the  bottom  of  the  tank  and  the  1,500- 
watt  booster  unit  installed  midway  between  the  top  and 
bottom  and  the  second  with  the  base  heater  12  in.  from 
the  bottom  with  the  booster  unit  20  in.  from  the  top.  Of 
the  two,  the  second  combination  was  superior  both  in 
efficiency  and  draw-off  characteristics.  With  the  booster 
heater  located  near  the  top  of  the  tank  the  water  in  the 
top  of  the  tank  heats  up  much  faster,  which  lowers  the 
time  of  operation  of  the  booster  unit  and  increases  the 
recuperation  characteristics  of  the  tank.  With  the  first 
combination  the  tank  would  be  capable  of  giving  rela- 


This  unusual  scheme  ot  connections  was  found  to 
be  the  most  efficient  for  the  large  horizontal  tanks 

tively  large  amounts  of  warm  water,  but  very  little  hot 
water  when  subjected  to  the  75-gal.  draw-off  schedule. 
This  combination  also  requires  more  energy  as  the 
booster  unit  operates  a  longer  time. 

Conclusions  drawn  from  the  clamp-on  tests  indicate 
that  for  a  30-gal.  tank  the  booster  unit  should  be  located 
not  lower  than  20  in.  from  the  top  of  the  tank,  as  this 
combination  barely  came  within  the  limits  prescribed 
for  the  draw-off  schedule.  The  minimum  temperature 
of  the  draw-off  water  was  121  deg.  F.,  only  1  deg.  above 
the  permissible  lower  limit.  Furthermore,  with  the 
booster  unit  high  up  on  the  tank,  the  load  factor  is 
better  as  the  base  unit  operates  longer  and  the  booster 
unit  cuts  out  more  rapidly,  which  also  reduces  the  de¬ 
mand  of  the  water-heating  installation.  From  the  cus¬ 
tomer’s  standpoint  the  second  combination  is  preferable, 
giving  more  hot  water  per  unit  of  energy  consumption 
than  the  other  arrangement. 

Insert  .Heaters — In  testing  insert  heaters  three  com¬ 
binations  were  used.  In  all  of  them  the  750-watt  base 
heater  was  placed  6  in.  from  the  bottom  of  the  tank,  with 
the  location  of  the  1,500- watt  booster  unit  inserted  30, 
15  and  6  in.  respectively  from  the  top  of  the  tank. 

As  might  be  expected,  in  the  combination  with  the 
booster  unit  far  down  on  the  tank  the  characteristics 
were  similar  to  those  of  the  clamp-on  heater  located  at 
the  midpoint.  Recuperation  was  poor  and  temperatures 
were  low  under  conditions  of  extended  draw-offs.  The 
total  energy  consumption  for  a  24-hour  period  was  21.96 
kvv.-hr.,  of  which  the  booster  unit  consumed  9.40.  Under 
the  75-gal.  draw-off  schedule  the  minimum  temperature 
recorded  was  124.6  deg.  F. 

With  the  booster  heater  located  at  the  other  extreme, 
namely,  6  in.  from  the  top  of  the  tank,  recuperation  was 


Table  1 1 — Performance  of  Side-Arm  Circular  Type  of  Water  Heaters  Operating  on  an  83-Gal.  Day 


Minimum 
Draw-Off  Tem¬ 
peratures  for 

Energy  Consumption 
Kw.-IIr.  per  85-Gal.  Day 
Base  Booster 

Combination* 

85-Gal.  Day 

Unit 

Unit 

Total 

Remarks 

Circulator  connected  to  bottom  of  tank 

Riser  enters  30  in.  from  top  of  tank 

Would  not  carry 
85-gal.  day 

Unsatisfactory  combination — Low  draw-off  temperatures  with 
high  energy  consumption  due  to  excessive  use  of  booster  unit 

Circulator  connected  to  bottom  of  tank 

Riser  enters  20  in.  from  top  of  tank 

124.0  deg. 

13.05 

10.72 

23.77 

Will  carry  85-gal.  day.  Relatively  inefficient.  Excessive  use  of 
booster  unit  causes  high  demand 

Circulator  connected  to  bottom  of  tank 

Riser  enters  15  in.  from  top  of  tank 

122.0  deg. 

14.34 

11.33 

25.67 

Recuperation  improved,  but  under  extended  draw-off  tempera¬ 
tures  become  low 

Circulator  connected  to  bottom  of  tank 

Riser  enters  6  in.  from  top  of  tank 

124.5  deg. 

14.02 

12.11 

26.13 

Gradual  improvement  in  characteristics  continues  as  riser  nears 
top  of  the  tank.  Efficiency  is  improving  despite  increasing  enerpy 
consumption  due  to  higher  B.t.u.  content  of  water  drawn  off. 

Circulator  connected  6  in.  from  bottom  of  tank 
Riser  enters  6  in.  from  top  of  tank 

124.0 

11.51 

10.51 

22.02 

Best  connection.  Combines  low  energy  consumption  with  high 
draw-off  temperatures  and  good  recuperation 

Insert  base  heater  6  in.  from  bottom  of  tank 
Booster  heater  in  side-arm  circulator  con¬ 
nected  to  bottom  and  6  in.  from  top  of  tank 
♦Base  heater  750  watts.  Booster  heater 

122.0 

1,500  watts 

11.83 

10.71 

22.54 

This  connection  tested  to  determine  practicability  of  adding  side- 
arm  booster  unit  to  existing  flat  rate  insert  heater.  Produces  satis¬ 
factory  but  not  particularly  efficient  results. 
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II 

* 

Cold  ij - 

(a)  (b) 


Plumbing  connections  tested  to  minimize  the 
bypassing  of  cold  water  proved  (c)  to  be  most 
effective 


almost  instantaneous,  and  even  if  the  tank  were  drained 
3  gal.  of  hot  water  would  be  available  almost  imme¬ 
diately.  Under  continuous  draw-offs  the  tank  delivery 
would  break  down,  and  even  under  the  test  schedule 
the  minimum  temperature  recorded  was  118  deg.,  2  deg. 
under  the  permissible  minimum.  This  condition,  how¬ 
ever,  occurred  only  once  during  the  test  period,  the  other 
draw-offs  being  well  above  the  low  figure.  The  energy 
consumption  on  this  combination  was  the  lowest  of  the 
three,  as  might  be  expected  from  the  rapid  heating  at 
the  top  of  the  tank,  which  acts  to  cut  the  booster  unit 
out  after  a  short  period  of  operation.  A  total  consump¬ 
tion  of  19.91  kw.-hr.  was  measured  for  the  24-hour 
period,  the  booster  unit  consuming  5.30  kw.-hr.  It  is  of 
interest  to  note  that  the  base  unit  operated  19^  hours 
out  of  the  20  hours  allowed  under  the  off-peak  schedule. 
Under  such  conditions  the  demand  is  reduced  to  the 
minimum  and  the  load  factor  is  extremely  good.  This 
combination,  with  its  relatively  low  consumption,  is  at¬ 
tractive  to  the  consumer  and,  in  cases  where  the  hot 
water  demands  are  not  quite  as  large  as  the  average, 
would  be  the  best  installation  for  both  the  consumer  and 
the  utility. 

The  combination  with  the  booster  unit  15  in.  from 
the  top  of  the  tank  struck  the  happy  medium  between 
the  two  preceding  cases.  In  some  respects  it  is  superior 
to  both  and,  as  the  following  data  show,  probably  is  the 
most  satisfactory  for  the  average  consumer.  In  the  first 
place  this  combination  combines  rapid  recuperation  with 
the  ability  to  withstand  continued  draw-off,  successfully 
meeting  the  schedule  of  an  85-gal.  day.  On  the  75-gal. 
day  the  minimum  temperature  recorded  was  143.5  deg.. 


on  the  85-gal.  day  the  minimum  temperature  was  129.5 
deg.,  this  combination  being  the  only  one  of  the  three 
successfully  to  carry  the  larger  schedule.  Secondly,  the 
energy  consumption  is  but  a  little  more  than  that  of  the 
most  efficient  combination,  the  total  consumption  being 
22.41  kw.-hr.,  with  the  booster  unit  accounting  for  only 
8.75  kw.-hr.  of  this  total.  Thus,  the  load  factor  is  good 
and  the  demand  low  from  this  combination. 

From  this  series  of  tests,  it  is  apparent  that  care  should 
be  exercised  in  locating  the  heaters  in  the  tank  if  a  sat¬ 
isfactory  installation  is  to  be  obtained.  With  the  booster 
heater  located  too  near  the  top  of  the  tank  hot  water 
capacity  is  sacrificed  for  efficient  operation.  With  the 
booster  placed  too  far  down  the  tank  both  efficiency  and 
water  temperatures  are  sacrificed  to  the  rather  dubious 
end  of  obtaining  large  amounts  of  warm  water.  With 
insert  heaters  the  entire  tank  builds  up  as  a  unit.  For 
example,  if  a  tank  is  full  of  150-deg.  water  and  one-half 
of  it  is  drawn  oflF  and  replaced  with  50-deg.  water  the 
entire  tank  will  drop  to  a  temperature  of  approximately 
115  deg.  and  build  up  from  that  point. 

Side-Arm  Circulators — In  the  preliminary  tests  made 
on  assembled  units  using  side-arm  circulators  several 
points  of  importance  were  discovered.  In  some  of  the 
units  the  hot  water  riser  from  the  heater  entered  the 
tank  6  in,  from  the  top,  in  others  it  went  directly  into 
the  top  of  the  tank,  and  in  still  another  it  went  directly 
into  the  hot  water  draw-off  pipe.  In  some  the  circula¬ 
tion  through  the  riser  was  further  restricted  by  leaving 
but  a  small  opening  in  the 'pipe  just  above  the  heater. 
The  restriction  in  the  circulating  column  was  for  the 
purpose  of  obtaining  hotter  water  and  thus  helping  recup¬ 
eration.  While  this  did  produce  hotter  water  and  thus 
in  a  sense  did  help  recuperation,  when  storage  is  taken 
into  consideration  this  feature  is  not  desirable,  as  the  top 
of  the  tank  will  get  exceedingly  warm  and  the  bottom 
remain  cold  or  lukewarm.  This  is  not  desirable,  for  we 
do  not  want  a  small  amount  of  exceedingly  hot  water, 
but  rather  a  larger  amount  of  usable  water.  Similar 
trouble  was  experienced  with  those  heaters  in  which  the 
hot  water  riser  entered  the  top  of  the  tank  or  the  hot 
water  draw-off  pipe.  The  additional  fittings  required  to 
firing  the  water  into  the  tank  served  as  restrictions,  caus¬ 
ing  the  water  at  the  top  of  the  tank  to  be  very  warm. 
.Another  point  noted  was  that  with  the  hot  water  riser 
entering  the  top  of  the  tank  or  the  hot  water  draw-off 


Tabh  III — Comparison  of  30-Gal.  Tanks  on  an  83-Gal.  Dratv-Off  Assembled  Units  and  Factory  Units 


Time  Top 
Temperature 
42  to  120 

Radiation  Minimum 
Loss  Water 

Watt-Hr.  Temperature 

Kw.-Hr. 

Total  B.t.u. 

B.t.u. 

Efficiency 

Type  Description* 

.Assembled  Units 

Hr. 

Min. 

per  Hour 

Deg.  F. 

Base 

Booster 

Total 

Drawn  Off 

Per  Kw.-Hr. 

Per  Cent 

Clamp-on 

Booster  20  in. 

Base  48  in. 

2 

3 

132 

121 

11.87 

10.93 

22.80 

68,100.0 

2,995 

87.5 

Insert 

Booster  15  in. 

Base  54  in. 

1 

3 

181 

129 

14.22 

10.57 

24.79 

72.800.0 

2,940 

86.  1 

Circulator 

Riser  Bottom 

To  6  in.  from  top 

2 

10 

222 

124 

13.52 

12.11 

25.63 

72,800.0 

2,840 

83.2 

Circulator 

Riser  6  in.  bottom 
To  6  in.  from  top 

1 

48 

182 

124 

11.41 

11.26 

22.77 

65,724.0 

2.890 

84.7 

Insert-Circulator  Base  54  in. 

Riser  bottom  6  in. 

Factory  Units 

2 

15 

244 

122 

11.83 

10.71 

22.54 

64,002.0 

2.840 

83.2 

InserTj^ 

Booster  12  in. 

Base  40  in. 

122 

123 

11.69 

11.17 

22.86 

70,400.0 

3,080 

90.2 

Side-arm  circulators 

Riser  bottom 

To  6  in  from  top 

103 

137 

13.26 

11.52 

24.78 

73.254.0 

2,960 

86.6 

Automatic  circulators 
*IIeater  location 

Units  inside  of  tank 
in  inches  from  top  of  tank. 

112 

132 

15.00 

8.30 

23.30 

71, 118. C 

3,050 

89.5 

October  7, 1933  —  ELECTRICAL  WORLD 


477 


pi])e  considerable  bypassing  of  cold  water  through  the 
heater  w'as  taking  place. 

Data  on  the  operation  of  the  various  combinations  ot 
side-arm  circulating  water  heaters  is  given  in  Table  II. 

The  l)est  combination  was  that  in  w'hich  the  bottom  of 
the  riser  was  connected  6  in.  from  the  bottom  of  the  tank 
and  the  top  connected  6  in.  from  the  top  of  the  tank. 
This  connection  is  recommended  where  suitable  outlets 
are  available  on  the  tank,  with  the  alternative  of  connect¬ 
ing  the  bottom  of  the  circulator  to  the  bottom  of  the 
tank,  the  riser  entering  6  in.  from  the  top  as  before. 

Because  there  are  a  number  of  small,  flat-rate,  insert- 
type  units  now  operating  which  could  be  converted  to 
oflF-peak  operation  with  the  addition  of  a  booster,  a  test 
was  made  using  a  side-arm  booster  unit.  While  the 
results  are  not  as  good  as  could  lie  expected  by  the  addi¬ 
tion  of  a  second  insert  or  clamp-on  unit,  the  installation 
is  entirely  practical. 

Factory-built  and  assembled  units  compared 

To  compare  the  performance  of  factory-built  and 
assembled  water  heaters  the  tests  made  on  each  are 
tabulated  in  Table  III.  From  this  table  it  is  evident  that 
assembled  units  compare  favorably  with  factory  jobs 
both  in  draw-off  temperatures  and  efficiency.  Further¬ 
more,  any  of  the  types  of  installation  tested  are  suitable 
for  off-peak  operation  provided  pro]x*r  heater  locations 
and  correct  piping  connections  are  used.  It  is  of  interest 
to  note  that  each  type  of  heater  used  has  some  features 
in  its  operation  that  are  better  than  those  of  others.  One 
may  have  a  higher  efficiency,  another  a  higher  draw-off 
tem]ierature,  another  require  less  time  or  labor  for  in¬ 
stallation,  or  have  a  lower  first  cost.  Any  of  the  eight 
installations  tabulated  would  provide  satisfactory  and 
economical  water  heating  under  the  off-peak  schedule. 

40-  and  52-gal.  tanks — Because  many  installations  will 
require  a  tank  larger  than  30  gal.,  tests  were  made  on 
40-gal.  tanks  using  2,500  watts  of  heater  capacity  and 
52-gal.  tanks  with  3,000  watts  of  capacity.  Perform¬ 
ance  of  the  large  tanks  was  similar  to  that  of  the  smaller 
ones,  it  being  possible  to  take  a  130-gal.  day  from  the 
40-gal.  tank  and  a  165-gal.  day  from  the  52-gal.  tank 
with  a  minimum  temperature  of  122  deg.  Factory  units 
delivered  165  gal.  with  a  4  y^r  cent  higher  efficiency  than 
the  assembled  units,  one  50-gal.  factory  unit  delivering 
185  gal.  of  water  a  day,  all  at  usable  temiieratures. 

On  the  basis  of  the  30-,  42-  and  52-gal.  tank  data,  a 
curve  was  calculated  showing  the  maximum  draw-off 
that  could  be  expected  from  still  larger  tank  sizes.  In 
computing  this  curve  a  maximum  of  60  watts  per  gallon 
of  capacity  was  used,  with  a  maximum  5,000  watts  for 
the  100-gal.  tank.  With  this  limit,  the  amount  of  hot 
water  that  can  be  obtained  by  increasing  the  tank  size  is 
limited  by  the  ability  of  the  heater  to  restore  the  tank  to 
its  original  condition  in  the  24-hour  period.  Calculations 
indicate  that  the  150-gal.  tank  is  the  upper  limit  of  tank 
size  for  a  5-kw.  heater;  beyond  this  less,  not  more,  hot 
water  can  l)e  expected  if  this  sized  heating  unit  is  used 
continuously. 

Thus  far  only  vertical  tanks  have  been  considered,  l  o 
determine  the  performance  of  the  large  horizontal  tanks 
a  series  of  tests  on  a  52-gal.  tank,  placed  in  the  horizon¬ 
tal  position,  were  made,  using  an  outside  circulating 
heater.  Connections  shown  in  the  accompanying  dia¬ 
gram  gave  the  best  results.  In  explanation  of  this  un¬ 


usual  scheme  of  connections,  the  horizontal  placing  of 
the  heater  gave  the  lowest  water  temperature  in  the 
heater  itself,  better  recuperation  and  less  difference  be¬ 
tween  top  and  bottom  tank  temperatures  than  any  hori¬ 
zontal,  vertical  or  inclined  position.  Despite  the  fact 
that  its  location  seems  to  restrict  circulation,  this  con¬ 
nection  heated  the  entire  tank  evenly. 

With  horizontal  tanks  it  is  difficult  to  prevent  oy- 
passing  cold  water  because  of  the  small  difference  in 
lieight  l>etween  the  top  and  bottom  of  the  tank.  Cold 
\Vater,  introduced  into  the  circulating  column,  would  go 
through  the  heater  to  the  draw-off  pii>e.  The  connection 
shown  gave  the  least  bypassing  of  any  tried  at  both  ends 
of  the  tank.  The  tests  showed  that  the  performance  of 
a  horizontal  tank  is  very  different  from  a  vertical  tank 
of  the  same  size.  Because  of  the  larger  temperature 
gradient  in  the  former,  thermostat  locations  and  .settings 
must  be  readjusted,  and  owing  to  the  behavior  of  the 
tank  during  idling  periods,  the  thermostats  need  not  have 
more  than  5  deg.  lag  for  satisfactory  operation.  Because 
of  the  excellent  results  obtained  with  the  thermostat 
location  shown,  much  deviation  from  this  arrangement 
is  not  recommended. 

The  horizontal  tank  is  best  suited  for  service  where 
the  draw-offs  are  small  in  quantity  and  frequent  in  num¬ 
ber.  It  does  not  have  the  storage  of  the  vertical  tank 
and  under  extended  demands  will  bypass  cokl  water  in 
spite  of  all  precautions. 

Plumbing  C&nncctions — Piping  in  a  water  heater  in¬ 
stallation  is  an  important  factor  in  good  service.  In 
equipping  standard  tanks  with  heaters,  the  type,  location 
and  connection  must  be  considered.  In  instances  where 
insert  units  are  considered,  with  a  tank  not  having  the 
necessary  holes  at  the  right  location,  resorting  to  drilling 
and  the  use  of  spuds  probably  will  cause  a  leaky  con¬ 
nection  due  to  the  continuous  heating  and  cooling  of  the 
metal  around  the  heater  unless  welding  is  used  in  making 
the  joint.  Experience  has  shown  that  where  drilling 
would  be  necessary,  it  is  better  to  substitute  another  type 
of  heater  wdth  the  proper  connections. 

Pipe  connections  and  thermostat  position  important 

With  side-arm  units  the  best  connection  was  shown  to 
be  that  in  which  the  bottom  of  the  circulator  entered  the 
tank  6  in.  up  from  the  bottom.  This  eliminates  bypassing 
cold  water  entirely  and  leaves  a  layer  of  cold  water  in 
the  bottom  of  the  tank,  which  reduces  radiation  losses. 
When  the  tank  is  not  equipped  for  this  connection  the 
circulator  may  be  connected  at  the  bottom  of  the  tank. 
In  the  accompanying  diagram  (c)  proved  by  far  the  In-st 
of  the  three  in  eliminating  the  bypassing  of  cold  water. 

Another  precaution  for  good  service  is  the  use  of  a 
heat  trap  in  the  draw-off  line,  which  eliminates  heating 
all  of  the  hot  water  pipes  in  the  house  and  the  asso¬ 
ciated  radiation  losses.  The  heat  trap  is  a  simple  “U” 
in  the  line  and  may  be  made  from  four  elbows  and  three 
nipples. 

Thermostats — The  location  of  thermostats  is  very  im¬ 
portant  and  dependent  upon  several  factors.  It  is  desir¬ 
able  to  have  the  base  unit  come  on  after  small  with¬ 
drawals,  and  as  the  base  of  the  tank  is  the  only  place 
where  an  appreciable  temperature  change  occurs,  it  is 
necessary  to  locate  the  thermostat  controlling  the  base 
unit  at  the  bottom.  Also  to  obtain  a  good  load  factor 
by  dividing  the  work  between  the  base  and  booster  units, 
the  booster  thermostat  must  be  set  to  operate  at  a  low  er 


ELECTRICAL  WORLD  —  October  7. 


478 


Laboratory  set-up  used  in  the  analysis  of  water  heater  performance 


level  than  the  base  thermostat.  If  the  booster  thermo¬ 
stat  were  located  at  the  same  level  as  the  base  control 
it  would  operate  first,  and  all  idling  losses  would  be 
taken  by  the  booster  unit.  Consequently,  to  avoid  this, 
the  booster  thermostat  should  be  located  at  or  above  the 
center  of  the  tank. 

With  clamp-on  and  side-arm  installations  the  thermo¬ 
stats  may  be  located  in  the  same  pockets  as  the  units 
themselves.  With  insert  units,  due  to  inherent  charac¬ 
teristics  of  this  type  of  installation,  the  thermostats 
must  he  IcKated  above  the  units  to  prevent  water  in  the 
top  of  the  tank  from  becoming  too  hot  before  the  energy 
is  cut  otT.  In  this  type  of  installation  the  preferred 
position  for  thermostats  is  directly  above  the  units  they 
control. 

With  this  investigation  an  eflfort  was  made  to  limit 
the  top  water  in  a  tank  to  170  deg.  After  some  experi¬ 
menting,  it  was  found  that  with  the  side-arm  circulator 
setting  the  base  thermostat  for  160  deg.  and  the  booster 
thermostat  for  150  deg.  satisfactory  temperature  con¬ 
trol  of  the  upper  half  of  the  tank  could  be  obtained  with 
efficient  idling  performance. 

To  follow  tank  temperature  closely,  the  thermostat 
should  be  strapped  to  and  have  metallic  contact  with  the 
tank.  A  ])roper  thickness  of  tank  covering  is  necessary 
to  eliminate  the  effect  of  outside  temperatures  and  drafts. 
l’ro])er  facilities  for  accurately  calibrating  the  thermo¬ 
stats  akso  are  necessary  for  satisfactory  operation  and 
good  performance. 

Tank  Colters — In  off-peak  heating  idling  characteris¬ 
tics  are  extremely  important.  For  maximum  economy 
and  customer  satisfaction  the  idling  losses  should  not 
e.xceed  the  minimum  monthly  charge  on  the  meter.  With 
a  bare  30-gal.  tank  and  a  side-arm  circulator,  the  losses 
were  found  to  be  1,000  watt-hours  per  hour  with  a  tem¬ 
perature  difference  of  100  deg.  To  stay  within  the  limit 
prescribed  above,  it  was  necessary  to  cut  these  losses  to 
175  watt-hours  per  hour,  which  meant  providing  a  tank 
cover  which  was  83.5  per  cent  efficient. 

Test  losses  on  various  types  of  covers  varied  from  180 
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to  335  watt-hours  per  hour.  It  appeared  impossible  to 
reach  the  desired  figure  without  a  proliihitory  cost. 
Finally,  by  using  a  23/^-in.,  thirteen-ply  paper  cover,  the 
top,  bottom  and  all  joints  of  which  were  sealed  with  hair 
felt,  together  with  the  6-in.  connection  previously  de¬ 
scribed,  to  the  circulator  and  a  20-deg.  lag  on  the  base 
thermostat,  the  losses  were  reduced  to  the  ])rescribed 
value.  Asl)estos  was  added  inside  and  out  to  make  the 
installation  fireproof  and  the  outer  surface  was  neatly 
finished  with  a  finishing  paper  and  a  fireproof  lacquer. 
Such  a  cover  is  neat,  durable,  efficient  and  reasonable  in 
cost. 

Time  Szvitclics — Little  need  be  said  about  the  use  of 
time-control  ap])aratus.  .\  time  switch  should  be  re¬ 
liable  and  quiet  oj)erating  and  its  motor  connected  ahead 
of  the  main  fuses  so  that  local  trouble  will  not  change 
the  time  of  the  operating  cycle.  The  Puget  Sound  Power 
&  Light  Conijiany  uses  a  weather])rfK)f  sheet-metal  cab¬ 
inet  which  houses  both  the  watt-hour  meter  and  the  time 
switch,  an  arrangement  which  discourages  tampering  and 
reduces  wiring  costs. 

To  answer  the  much-debated  question  as  to  whether 
or  not  the  time  switch  control  will  add  a  new  peak  to  the 
system  at  the  close  of  the  off-peak  pericxl,  the  ex|:)eriencL* 
so  far  has  been  that  this  is  not  the  case,  as  it  is  seldom 
that  the  booster  unit  comes  on  immediately  at  the  close 
of  the  period  unless  extended  hot  water  consumption  has 
occurred  in  the  4-hour  off-peak  period. 

Questioned  also  is  the  relative  advantage  of  the  time 
switch  control  of  the  off-peak  period  over  the  use  of  a 
loading  relay  which  automatically  cuts  the  water  heater 
out  when  the  range  load  reaches  a  certain  value.  This 
company  feels  that  the  loading  relay  destroys  the  diver¬ 
sity  of  the  range  load,  which  is  its  greatest  advantage, 
and  con.sequently  that  the  time  switch  control  is  prefer¬ 
able.  Thus  far  the  olf-peak  water  heating  of  this  com¬ 
pany  has  created  and  is  creating  a  desirable  load  without 
creating  an  appreciable  strain  on  its  distribution  facilities 
and  is  practical  both  from  the  consumer  and  utility 
standpoint. 
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Public  Service  Company  in  a  siniilai 
capacity.  It  was  in  1924  that  he  trans¬ 
ferred  Iiis  interests  to  Colorado  to  take 
charge  of  all  new-business  work  in  the 
domestic  and  commercial  electric  divi¬ 
sion  of  the  Public  Service  Company. 


legislative  affairs  in  the  Bay  State.  For 
many  years  he  has  been  an  active  mem¬ 
ber  of  the  directorates  of  a  number  of 
industrial  and  commercial  organizations. 


W.  B.  He.\d,  Jr.,  of  Dallas,  Tex.,  has 
taken  over  the  duties  of  president  of 
the  Oklahoma  Power  &  Water  Com¬ 
pany  of  Sand  Springs,  to  succeed  the 
late  Chester  O.  Dunten.  A  Dartmouth 
graduate,  Mr.  Head  has  been  asso¬ 
ciated  with  the  Dallas  Power  &  Light 
Company  and  the  Texas  Power  &  Light 
C'oinpany  for  the  past  seven  years.  V  ance  W.  Miller,  40,  chief  engi¬ 

neer  of  the  Texas  Electric  Service 
Company  with  general  offices  in  Fort 
Worth,  dropped  dead  September  12,  at 
his  home.  He  was  a  native  Texan  and 
a  graduate  of  Texas  Agricultural  and 
Mechanical  College,  where  he  received 
a  B.S.  degree  in  electrical  engineering 
in  1914.  Soon  after  leaving  college  he 
entered  the  employ  of  the  Texas  Elec¬ 
tric  Service  Company,  and  was  widely 
known  in  electric  utility  circles  of  the 
Southwest. 


OBITUARY 


d  he  was  Albert  B.  Tenney  Retires 
in  1925  was 

le  also  has  Albert  B.  Tenney,  vice-president  Charles 

of  other  H.  Tenney  &  Company,  Boston,  and 

.nies  in  the  long  regarded  as  one  of  the  leading 

Schoellkopf  public  utility  operators  in  New  England, 
mpire  State  has  resigned  from  his  executive  and 

on  for  the  directorial  connection  with  the  prop¬ 

erties  under  this  management.  Mr. 

Tenney  is  a  native  of  Everett.  Mass., 
and  after  graduation  in  mechanical  en- 
^sident  gineering  from  the  Massachusetts  In-  j.  P.  Millwood,  chief  chemist  of  the 
jciation  Stitute  of  Technology  in  1894  engaged  Okonite  Company,  Passaic,  N.  J.,  died 
in  engineering  work  until  1900,  when  at  his  home  in  that  city  September  24. 

commercial  he  became  affiliated  with  the  Suburban  after  a  year’s  illness.  Mr.  Millwood 

rvice  Com-  Gas  &  Electric  Company,  Revere,  at  was  well  known  for  his  activities  in  the 
?d  president  the  time  of  its  acquisition  by  interests  work  relating  to  rubber  and  electric 

trical  Asso-  identified  with  his  brother.  Col.  Charles  wires  and  cables  in  the  rubber  division 

last  month.  H.  Tenney.  Beginning  as  superinten-  of  the  American  Chemical  Society  and 

dated  with  dent,  clerk  and  assistant  treasurer,  he  the  American  Society  for  Testing  Ma- 

number  of  advanced  through  various  grades  to  the  terials.  lie  had  been  connected  with 

sentative  of  general  managership  and  later  presi-  the  Okonite  Company  as  chief  chemist 

t  at  Mount  dency  of  the  company,  and  as  the  since  1915. 
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